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THE RING MAGNET. 
By Mr. T. HARRISON BUTLER, BirmincHamM, ENGLAND. 
(With two figures in the text and Text-Plate XII.) 


;* 1909 my attention was directed to the ring or Innenpol- 

magnet by reading a paper by Otto Schirmer in which 
he recounted his practical experience with the instrument. 
Further investigation convinced me that Mellinger had made 
a great advance upon previous methods for removing magnet- 
izable fragments from the interior of the eye. At about this 
time the Committee of the Coventry General Hospital decided 
to install a giant magnet, and provided me with a Mellinger 
Innenpolmagnet. Coventry is a manufacturing town of 120,000 
inhabitants, and in the Eye-Department of the hospital I have 
frequently to deal with cases in which an iron or steel splinter 
has struck the eye, and may have lodged therein. Before I 
obtained a giant magnet I treated some of these patients with 
Snell’s hand-magnet and extracted splinters from the anterior 
segment of the globe. Others I sent to Birmingham to be 
operated upon by the Haab magnet. The Coventry Ring 
Magnet was the second of its kind installed in England, another 
being already in use at Newcastle-on-Tyne. My magnet was 
mounted on a pedestal. It proved highly successful, but had 
the disadvantage shared with the Haab and others, that the 
patient had to sit on a stool during the operation. Three years 
ago it was remounted, and is now used over a patient lying 
upon the operating table. This change has enormously in- 
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creased its usefulness. In 1916 the Haab, which had for many 
years rendered valuable service at the Birmingham Eye 
Hospital was beginning to show signs of defective insulation, 








and it was supplemented by a ring magnet of the latest pat- 
tern. For the past three years as surgeon to this hospital I 
have had the advantage of working with both these magnets, 
the Innenpol and the Haab, and have been able to compare 
the two. I described the ring magnet in a paper read to the 
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Midland Ophthalmological Society in October, 1916. My 
excuse for reverting to the subject is that the ring magnet is 
still not so well known as its excellency warrants, and that the 
experience of the past three years has furnished me with new 
facts which have modified some of the views I held in 1916. 
During the period covered by the war several ring magnets 
have been brought into use in England. One is installed at the 
Poyal London Ophthalmic Hospital (Moorfields); there are 
others in London and in the provincial towns of England. 
“he instrument was used in France in the Military Ophthalmic 
centers, and some have been sent to the colonies. Messrs. 
Weiss and Son of London tell me that they have sold twenty- 
one ring magnets since 1916, and in the same period have only 
received an order for one Haab. In fact the Mellinger magnet 
is rapidly displacing the Haab type in the British Isles and the 
British Colonies. Up to the present I know of no case where 
an ophthalmic surgeon who has mastered the technique of the 
ring magnet has any desire to return to the older types of giant 
magnet. There seems to be considerable misapprehension of 
the exact nature of the Mellinger magnet. Thus one writer 
in a recent paper speaks of the enormous power of this magnet 
and of spatulas being connected to it. As a matter of fact the 
ring has about the same or even less power than the older 
types, and none of the instruments are connected to it with the 
exception of the horn, which is best held in the hand, and not 
placed in its socket. 

The ring or internal pole magnet (Innenpolmagnet) is not 
actually a magnet but an apparatus for creating a magnetic 
field. It is a scleroid, and depends upon the fact that when a 
current of electricity flows round a coil of wire it induces a 
homogeneous magnetic field within it. If the number of coils 
be increased the strength of the field is increased, in fact the 
magnetic force at the center of the ring is expressed by the 
formula: F = a ? where n= the number of coils i = the 
current in absolute units, and r = the radius of the coils. Such 
a scleroid has an N and an S pole and acts in all respects as a 
magnet. If a coil of soft iron be placed within the coil the 
magnetic field is greatly intensified. If a rod of iron be ap- 
proached to the coil it is strongly attracted towards its center. 
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It resists displacement in either direction, tending to remain 
in the center of the coil. This fact is of great importance in the 
practical use of the machine. As will be seen from the illus- 
trations, Mellinger’s magnet consists of an oval iron case like a 
small horse-collar containing about a mile of insulated copper 
wire. The exact length and the gauge of wire employed de- 
pends upon the voltage of the current supplied. The ampérage 
developed is too large to be carried by the ordinary wiring used 
for illumination, a special main must be laid down. The ring 
is mounted by trunnions on a balanced frame, which allows it 
to be fitted over the head of a recumbent patient. The later 
patterns of the instrument are furnished with a detachable 
socket to hold the horn and with a rheostat to vary the strength 
of the current. Both are quite unnecessary, and I never use 
them. The magnetic force is dosed by the size of rod chosen, 








and the horn is best held in the hand; in fact it is very unsafe 
to use it in the orthodox way, for when it is fixed to the ring 
and approached to the eye the slightest movement of the frame 
might cause the sharp point of the horn to damage the globe. 
Naturally a continuous current must be employed. If an 
alternating current is supplied by the town it must be rectified 
by an alternate current motor and a continuous current 
dynamo. There are fluid rectifiers on the market, but I believe 
that they are unsatisfactory. The Volkmann magnet used at 
the Hétel Dieu in Paris is supplied with a continuous current 
from a mercury vapor lamp rectifier. A case of soft iron rods 
of graduated sizes, a spatula, and a massive horn are fur- 
nished with the ring magnet. In my original paper I described 
a small spatula which is easy to introduce within the eye. I 
have not found it as effective as I had anticipated because its 
mass is not sufficient to hold enough magnetism to exert useful 
tractive force. 

Before the patient is brought to the magnet the eye must be 
cocainized and the pupil fully dilated with atropine. I have 
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never so far had to administer a general anesthetic. He is now 
placed upon the table with his head raised upon a small pillow, 
and the ring is lowered over his head which is so adjusted that 
the injured eye is situated in the center of the ring. Except 
under exceptional circumstances I adopt the well known Haab 
technique. The current is turned on, and here I would em- 
phasize the necessity that either the surgeon himself should 
manipulate the switch, or that it should only be shut or opened 
at his command. If the surgeon is holding one of the large 
rods near the ring and the current be suddenly switched on 
without his knowledge, the rod will be drawn suddenly to the 
center of the ring and may badly bruise the patient’s eye. The 
current now flowing magnetizes the steel fragment in the eye 
and also any iron rod which the surgeon may bring within its 
magnetic field. The patient is directed to look at a point or 
lamp in the ceiling and the smallest rod is held perpendicularly 
over the eye and gradually approached till it nearly touches 
the apex of the cornea. A larger rod is used, and yet a larger, 
till eventually the fragment is seen either behind the iris or in 
the anterior chamber. If behind the iris, a small rod is taken 
and applied laterally to disengage the fragment from under the 
iris. With care and perseverance this can generally be success- 
fully accomplished. When the fragment has been drawn into 
the anterior chamber the current is turned off, and with the 
ring still im sit#@ a keratome incision, not too small, is made in 
the cornea at a spot about one third of the distance from 
limbus to apex. The incision must be carefully made so as not 
to lose the aqueous. If aqueous should escape it is necessary 
to wait for it to reform, or to inject some normal saline to take 
its place. Now switch on the current and take up the large 
spatula. With this the fragment is drawn to the wound by 
stroking the spatula over the corneal surface in the required 
direction. When the fragment reaches the wound it generally 
flies to the spatula. Only occasionally is it necessary to in- 
troduce the small spatula within the eye to disentangle the 
fragment from the iris. The small spatula may not have 
enough tractive force and the large one may be called for. In 
case the largest rod fails to bring the fragment to the surface 
the horn must be used. Hold it in both hands, place its heel 
against the ring case which strongly attracts it, and gently 
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lower the point to the eye. It must be held firmly for the pull 
to the center is considerable and must be resisted. All the rods 
must be grasped firmly. They have a milled ring to give the 
fingers a good grip. This inward pull is at first an inconven- 
ience but it is soon allowed for and ceases to trouble the opera- 
tor. If after repeated application the horn fail, then the 
patient must be brought to the Haab magnet if one is to hand. 
The tractive force of a good Haab with blunt point is generally 
greater than that of the Mellinger. In my last paper I stated 
that I had never succeeded with the Haab when the ring had 
failed. During the past two years I have twice brought a 
fragment to the surface when every effort with the innenpol 
had been fruitless, and one of my colleagues has had a similar 
experience. If both fail, and X-rays reveal the presence of a 
fragment within the globe, send the patient back to bed and 
try again next day. In one case I succeeded in extracting a 
small spicule a week after both magnets had been employed 
with no result. I would even try a third time, and make a 
prolonged effort using the horn in all directions. There are 
some cases when the posterior route will be chosen. If there be 
a large wound in the posterior segment of the eye it is only 
common sense to try to remove the fragment by the way it 
entered. The rods can be sterilized in a spirit lamp flame and 
placed actually on the wound. When every effort has failed, 
and only then, it is justifiable to introduce the large spatula 
into the vitreous chamber. Once I succeeded in this way and 
the eye retained useful vision. In my former paper I spoke of 
the danger of dragging the fragment through the lens. Sir 
William Lister tells me that as far as he knows this has never 
happened, and he believes could not happen. In a wonderful 
way the fragments glide over the posterior capsule, pass the 
zonule of Zinn and appear in front of the lens. 

The prognosis of these cases has been ably worked out by 
several authors: it is sufficient to say that it depends in the 
main upon three factors: the asepticity of the fragments; their 
size; and the most vital question of all, has the lens been 
wounded? Ifthe fragments be small and the lens is untouched, 
then the prognosis is good. 

The final subject is the comparison between the Haab pat- 
tern and the ring magnet. 
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We may at once dispose of the one outstanding advantage of 
the Haab type; they are apparently more powerful. This has 
been proved clinically: as stated above, some splinters have 
been brought forward by the Haab when they resisted the se- 
ductions of the ring. We made tests with the magnetic flux- 
meter which showed that the Haab at the Birmingham Eye 
Hospital, which is old and imperfect, was more powerful than 
the new Mellinger magnet. Sir William Lister conducted 
experiments which measured the actual mechanical pull of the 
magnets. He found that the newest Haab with a blunt point 
was considerably more powerful than an English made inter- 
nal pole magnet. E. Hertel (3) comes to a different conclu- 
sion. He measured the distance from which a steel ball was 
attracted by various magnets. The figures were as follows: 
Schumann’s large magnet 125; Mellinger’s 103; Schumann’s 
small magnet 92; Volkmann’s 77.5; Haab’s 76; Payr’s 76; 
Schésser’s 46. Hertel gives other tests and in all of them 
Mellinger’s magnet appears to be one of the most powerful, 
and considerably more so than the Haab. It would therefore 
appear that the apparent superiority of the Haab is open to 
question, so we may conclude that in any case the difference is 
not very material and probably different specimens of the 
various magnets vary considerably in magnetic strength. 
Practically the Mellinger ring has ample power and it is only 
very occasionally that one wishes for more actual pull. A 
practical test shows that the magnetic force is enormous. If 
the horn be placed in its socket, and the largest rod placed in 
contact with it, it will be found impossible to separate the two 
by a steady pull when the whole current is passing round the 
solenoid. It can be done by jerking, but not by the steady 
traction of a strong man. Even if we assume that the Mellin- 
ger magnet is weaker than the Haab, and my own impression 
is that my Haab is stronger than my Mellinger, the latter has 
such outstanding advantages that it is by far the most use- 
ful instrument. They may be tabulated as follows: 

(1) The operation can be performed upon a recumbent patient. 
This in my opinion is absolutely essential. Removal of a 
splinter may be one of the most difficult of all operations, one 
calling for the greatest dexterity. It may also be painful and 
patients may and have in fact fainted. I have been told of one 
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tragedy by an eye witness. The patient fainted, fell forward, 
and ruptured the unwounded eye against the sharp terminal 
of a Haab. In some cases an anesthetic is necessary and this 
can be administered only to a patient lying down. The Volk- 
mann and other magnets are slung and can be used over a 
recumbent patient. 

(2) In the Haab operation the patient must be laid down 
when the splinter has come forward and a hand magnet em- 
ployed to extract. In more than one case I have lost sight of 
the fragment and have had to get him off the table and again 
present him to the Haab. On one occasion I had to do so three 
times, because each time the patient moved to the table the 
fragment fell behind the iris out of sight. With the Mellinger 
you place the splinter where you want it, and turn off the 
current. The splinter remains where it is placed and is easily 
extracted. 

(3) There is no necessity to use a hand magnet. These have 
little power, and are generally driven by dry cells or accumu- 
lators which not infrequently fail to supply current on demand. 

(4) The power of the magnet is concentrated at the center 
of the ring where the eye is placed, the lines of force are parallel 
and do not diverge as they do from the poles of an orthodox 
magnet. 

(5) The operation is performed upon a motionless patient 
with rods which are convenient to hold in the hand and which 
admit of the most delicate manipulation. This is a very differ- 
ent proposition to maneuvering a patient’s head before a large 
magnet. 

(6) All the operations are performed upon the open eye in an 
excellent light. With all the other magnets a huge cone of 
metal is placed before the eye and side vision alone is possible. 

(7) The force used is under absolute and perfect command. 
The size of the rod governs the amount of magnet attraction 
which can be further modulated by the use of the rheostat. I 
find that the rheostat is rarely altered, and is hardly necessary. 
It will be seen that when using the ring magnet we operate 
under the conditions normal to an eye operator, conditions 
which admit of the most delicate and accurate procedures. In 
comparison the Haab operation is clumsy, difficult, and some- 
times almost brutal. It is rarely capable of delicacy and the 
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operator is dependent upon the good behavior and common 
sense of his patient, qualities which may be conspicuously 
absent. I am perfectly sure that I have removed pieces of steel 
from eyes with the minimum of traumatism using the Mellinger 
when had the Haab alone been at command the eye might 
have been lost. One example occurs tome. A twist drill broke 
and part of it entered the eye. It appeared at the wound of 
entry in the sclera when attracted by the smallest rod, but 
refused to leave the eye, being caught behind the sclera by part 
of the twist. After slightly enlarging the wound the fragment 
was again attracted and gradually twisted and maneuvered 
free. An operation of this kind would have been impossible 
with any other magnet. I have no hesitation in saying that no 
surgeon with an open mind who has experienced the ease with 
which splinters can be handled in the Mellinger ring will have 
any wish to revert to other magnets. 
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RADIUM AND X-RAY IN TUMORS OF THE 
HYPOPHYSIS.* 


By DOUGLAS QUICK, M.B. (Tor.), ASSISTANT SURGEON, MEMORIAL 
HospitaL, New York Ciry. 


‘THE diagnostic signs of tumors of the pituitary gland are 

now well established and to none are these more fa- 
miliar than to the ophthalmologist. It will, therefore, be quite 
unnecessary to consider them in detail except to mention a few 
outstanding features. 

The clinical history together with ophthalmoscopic examina- 
tion and X-ray findings are usually quite conclusive. The 
latter is especially valuable where bony destruction is noted, 
because it definitely suggests a neoplasm. 

The relation of hypophysial function to the endocrine sys- 
tem at once introduces a physiological principle about which 
we have yet imperfect knowledge, but which we must consider 
seriously in dealing with the various functional disorders that 
usually complicate the picture. In many cases the functional 
derangements incident to a pituitary tumor may dominate 
entirely and be the only evidence of that tumor. On this basis 
Béclére (1) has divided the tumors into two classes—those 
which produce symptoms due to compression, and those produc- 
ing symptoms referable to the bony skeleton. The functional 
factor is again frequently evidenced in the type of tumors 
found and in the spontaneous regressions so often seen. 

No other organ in the body, so inaccessibly located, furnishes 
such a variety of tissues in its embryologic origin. For this 
reason a brief review of the pathology of pituitary tumors is 





' Read by invitation before Section on Ophthalmology, New York Acad- 
emy of Medicine, December 15th, 1919. 
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essential to a clear conception of what we may expect from this 
standpoint. The same knowledge is indispensable when we 
speculate on the value of radio-activity as a therapeutic agent, 
since much of our progress must be made by applying here 
experience gained in other parts of the body on tumors more 
accessibly located and on which we have a definite microscopic 
diagnosis. 

In his recent book on neoplastic diseases, Dr. Ewing (2) has 


divided hypophysial tumors into four groups according to the 


part of the gland from which they arise. 

1. Tumors of the pituitary body. 

2. Tumors of the hypophysial duct and its derivatives. 

3. Tumors of the pars intermedia. 

4. Tumors of the pars nervosa. 

The anterior lobe of the hypophysis, or the gland proper, is 
developed from an upward evagination of oral ectoderm which 
at once suggests the type of tumors we may expect. The adeno- 
carcinomas are nearly all atypical, tend to rupture the dural 
envelope, and may extend to a considerable distance. Cases 
previously termed sarcoma, angiosarcoma, myxosarcoma, peri- 
thelioma, and endothelioma are in most instances probably 
only more atypical forms of adenocarcinoma and should be 
classed as malignant atypical carcinoma—these represent 
about one fourth of all cases. 

They have all grades of malignancy and while they may 
metastasize still this is unusual. In addition to these true 
neoplasms there are a large number of pituitary growths, so 
called, that are not true tumors but simple hyperplasias. 
Functional changes are so frequent and so marked as often to 
simulate neoplasms and probably true tumors develop on this 
hyperplastic basis. The greatest activity is shown in preg- 
nancy and this increases with succeeding pregnancies, and 
pressure symptoms, such as hemianopia, may develop from the 
hyperplasia of gestation. Many of the glandular lesions of 
acromegaly are not true tumors but simple hyperplasias. 

It is quite possible that disturbance of the inter-relation 
between ductless glands has some bearing on the development 
of benign pituitary tumors. Cushing (3) has shown that the 
natural history of many hypophysial diseases is associated 
first with overactivity and acromegaly and later a period 
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of underactivity and adiposogenital dystrophy. Epithelial 
tumors of the anterior lobe associated with acromegaly are the 
most common, but that on the whole these are relatively be- 
nign is shown by the usual slow clinical course. 

In the remnants of the hypophysial duct there is represented 
tissue originating from oral ectoderm as well as from true der- 
mal cells from the invagination of cranial epidermis carried 
into the brain vesicles in embryological development. Most of 
the true tumors found here are of squamous or basal epithelial 
type from oral epithelium, together with certain mixed tumors 
of the salivary gland type and dermoids, many of which are 
cystic. 

The pars intermedia is the lingual process of the anterior 
lobe which ensheathes the zone of nervous tissue about the in- 
fundibulum or prolongation of the third ventricle. The epi- 
thelial cells of this portion show some evidence of a secretory 
function and while tumors arising in this location are extremely 
rare, still their peculiar structure suggests some relation to the 
unusual activities of this bit of epithelium. 

The posterior lobe is composed entirely of nervous tissue 
and tumors originating here are rare. They may be gliomas, 
or lipomas from fat tissue about the remains of Rathke’s 
ectodermal pouch in the connective tissue septum between the 
anterior and posterior lobes. 

This knowledge of pituitary tumors together with a recollec- 
tion that the gland is located in a bony cup in an extremely 
dangerous and inaccessible part, from a surgical standpoint, 
at once suggests several factors in the treatment of these 
tumors. 

Until recently surgery of the hypophysis has been conspicu- 
ous by its high operative mortality and even now it is rela- 
tively safe only in the hands of a few very expert and expe- 
rienced specialists. The operative procedures reported to date 
have been, mainly, of two types. In many cases where pres- 
sure is marked and radical removal contra-indicated a pallia- 
tive operation, usually a decompression, has been done with 
temporary relief in many instances, but this is a wholly in- 
adequate procedure and makes no pretense at reaching the 
seat of disease. The radical operations for removal of the 
gland, although costly in the past, are improving and if the 
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tumor be a benign hyperplasia a relief of pressure symptoms 
may be obtained for an indefinite period. The location of the 
operative field is such that a clean cut dissection is rendered 
difficult and a total removal often impossible, while a wide 
removal such as we are usually able to make in many other 
locations is out of the question. Our observations on cutting 
into a relatively benign growth have shown that in many in- 
stances it is the signal for a rapid increase in the rate of growth, 
while the partial removal of a malignant tumor is worse than 
useless. A review of the literature on surgery of the hypophy- 
sis emphasizes two points,—the wide variation in operative 
mortality, which of course is to be expected, and the relatively 
small group of cases in which surgery offers anything worth 
while. 

In outlining the prognosis in radical pituitary operations 
Kanavel (4) places the operative mortality in the neighborhood 
of 35 per cent. in the hands of those doing little cranial surgery, 
but he makes special note of the work of Hirsch and Cushing 
where the rate is down near to 10 percent. In his own series of 
fifteen cases there were four deaths. He states that in all cases 
the visual symptoms are improved excepting where optic 
atrophy is complete: the excessive adiposity is benefited if 
feedings of the whole gland are used in conjunction with opera- 
tion, but skeletal changes are little influenced. In his special 
mention of good results he cites five cases of cysts operated 
upon by Hirsch with relief of symptoms in all and an adenoma 
removed by Halstead and well three years later. 

Cushing (3) has reported forty-three cases on whom a total 
of sixty-one operations have been done with an operative mor- 
tality of 10 per cent. for the series. His very complete tabula- 
tions indicate a great improvement in technique toward the 
end of the series and undoubtedly his more recent work shows 
a much lower mortality than that just indicated. 

Hirsch (5) divides the cases into three groups: (1) solid, 
predominantly intrasellar tumors; (2) solid, predominantly 
intracranial tumors, and (3) cysts, which cannot be diagnosti- 
cated until the operation. If the patient presents eye symp- 
toms the tumor must be intracranial, and here he states that 
a radical removal is impossible—and we know that in dealing 
especially with tumors presenting any degree of malignancy 
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the partial removal is a detriment rather than a benefit. He 
places his operative mortality at 13 per cent. and notes that 
Cushing has had practically the same rate. Of thirty-seven 
cases twenty-one had marked and permanent improvement up 
to three years, in part with restoration of working capacity. 
It is to be inferred from his report that these were all cysts or 
benign tumors. 

The report of Moritz (6) agrees with the other surgical re- 
sults in that the relief of visual disturbances and headache are 
the most marked, while metabolic and trophic changes may be 
altered but slightly or not at all. 

Even with the advances made in pituitary surgery in the 
past few years, it does not represent, by a wide margin, the 
ideal treatment for tumors in this location and consequently 
many other methods have been tried. 

During the past few years X-ray and radium have been used 
more and more in attempts to influence pituitary tumors, both 
as an aid to the operative procedure and in recurrences, as well 
as in many primary tumors. The results of this work to date 
are very incomplete and contradictory but a brief review of 
some of the more recent literature may be of value in suggest- 
ing improvements. 

Six years ago Béclére (1) reported four cases treated with X- 
ray and observed from one to five years. The most marked im- 
provement was in complete disappearance of headaches, dizzi- 
ness, nausea, and vomiting. Along with this there was a cessa- 
tion of the pathological process and a gradual increase in the 
visual fields as well as a partial or complete restoration of 
sexual function. In one of his cases where there was an actual 
degeneration in the optic nerves there was no improvement in 
the vision but he was inclined to suggest that in the absence of 
degeneration a slow improvement in vision could be hoped for. 
He also states that the Roentgen ray is chiefly applicable to 
those tumors producing pressure, but that in the ones causing 
skeletal changes only it will not influence the symptoms 
once they are established although it will check the ab- 
normal pituitary growth and render the associated symptoms 
stationary. 

Loeb (7) has reported a case presenting symptoms of head- 
ache, dizziness, nausea, and failing vision which responded 
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rapidly to X-ray treatment but he noted especially that while 
the headache, dizziness and nausea, cleared up promptly the 
visual field increased only slowly. The case had been followed 
only a few months but the report is of interest because of the 
described technique. The equipment used was a coil and in- 
terrupter with a water-cooled tube and very small amount of 
filter and exposures were given on the fractional plan fre- 
quently until an erythema was reached. I believe that I am 
correct in stating that this type of equipment has now been 
very much improved upon. The portals of entry were through 
both temporal regions and through the nose. 

In an article dealing primarily with pituitary surgery Kip- 
perle (8) cites a case of malignant tumor where symptoms re- 
curred several months after a palliative decompression and 
where loss of vision was complete. Here X-ray in massive 
doses and heavily filtered, was applied externally and Meso- 
thorium was applied through the mouth—a combination of 
radiation. Treatment was kept up vigorously for eight weeks 
at the end of which improvement became apparent and at the 
time of his publication seven months later the patient was still 
enjoying a fair amount of vision. He advised this technique 
after all operative measures and as the sole treatment in many 
cases. Cushing (3) also advises the use of X-ray after opera- 
tion in cases where only a partial removal has been done. 

Gunsett (9) reports a case with visual symptoms and acro- 
megaly where improvement of vision began a few weeks after 
X-ray treatment started and three months later was continuing 
favorably. He points out that this improvement was asso- 
ciated with no untoward symptom either constitutional or 
local over the scalp. While vision was much benefited the 
acromegalic symptoms remained practically unchanged. He 
suggested that at some future time radium might quite prob- 
ably replace X-ray because of the possibility of applying it 
internally. 

A most interesting case is reported by Cauvin (10), one 
exhibiting marked visual pressure symptoms with acromegaly 
and adiposogenital dystrophy where the vision had been almost 
zero for eighteen months. After the first treatment headaches 
improved remarkably and except for attacks at rare intervals, 
lasting only a few minutes, disappeared. The case was fol- 
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lowed three years up to time reported and vision had become 
nearly normal. There was some improvement in fat deposits 
but none of course in the skeletal changes. 

A rapidly progressive case in a girl of sixteen years pre- 
senting all symptoms of pituitary tumor,—attacks of head- 
ache, vertigo, nausea, vomiting, enlargement of sella turcica, 
gigantism, genital infantilism with deposits of fat, and marked 
visual disturbances,—is recorded by Béclére, Renon, Dehille, 
and Monier-Vinard (11). The temporo-frontal region of the 
skull was divided into five areas on each side and a massive dose 
of X-ray given through each area successively at intervals of a 
week. After two weeks there was evidence of improvement 
and at a month this was well marked. The headaches, vertigo, 
nausea, and vomiting disappeared. Vision improved until 
there was excentric increase of visual fields 314 times as ex- 
tensive as before treatment. Growth of body framework was 
arrested both in thickness and length. Genital functions were 
reéstablished—menstruation, breast development, and appear- 
ance of pubic hair. Fatty deposits and body weight diminished. 
The length of treatment or observation period is not stated. 

The observations of other workers, notably Calamet (12), 
Williams (13), Gramegra (14), Terrien (15), and De Lapersonne 
and Cantonnet (16) also confirm the findings of those already 
mentioned. The pressure symptoms are benefited in most in- 
stances, the relief from headaches, vertigo, nausea, and vomiting 
being first with a gradual relief of visual disturbances except 
when optic atrophy with degeneration has already occurred. 
The metabolic and trophic disturbances may be appreciably 
benefited but in many cases they are not: however, the arrest of 
progressive symptoms belonging to this class is noteworthy. 

Our observations on hypophysial tumors at the Memorial 
Hospital have been limited to three cases, a fourth having dis- 
appeared very soon after treatment was begun so that no 
observations of value were made. Our treatment has been 
confined to radium rather than a combination of X-ray and 
radium—possibly a mistake in view of the results reported by 
the X-ray workers. 


The first case, a woman 31 years of age, came to us eigh- 
teen months ago with total loss of vision in the right eye and 
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light-perception only in the left, headaches moderate and 
slight vertigo, complete loss of olfactory sense, acromegalic 
symptoms well established but not marked. She had had a 
removal of an adenoma a year before and a second operation 
for recurrence a month previous to admission. Both opera- 
tions were done by the intranasal route. X-ray examination 
showed marked sellar enlargement but no bony destruction 
other than that incident to the operative procedure. Access 
to the lower portion of the tumor was readily gained byshrink- 
ing the nasal mucosa with adrenalin and on July 17, 1918, 
five fine glass capillary tubes of radium emanation, unfiltered, 
and total strength of 15 millicuries, were embedded through 
trocar needles in the lower portion of the tumor and left 
there. Following this treatment the headache and vertigo 
disappeared entirely and vision improved in both eyes, more 
in the left, so that the patient could go about the city un- 
attended. We attribute this improvement to the radiation, 
but recognize the possibility of some benefit from the recent 
surgical procedure. March 27, 1919, one tube cf emanation, 
total 30mc, filtered by 0.2mm of aluminum and enclosed in a 
small rubber tube was inserted into the space where floor of 
sella was removed and left for one hour and thirty minutes. 
On April 30, 1919, two fine capillary tubes of emanation, 
total 3.2mc, were embedded through trocarneedles in thesame 
manner as the first treatment. The vision has improved to 
date sufficiently to permit the patient attending to some 
household duties and going about unattended. She has no 
headache, vertigo, nausea, or vomiting. The acromegalic 
symptoms have remained unaltered. 


The second case, a woman of 37 years, has been under our 
care for fifteen months. Seven years previously she began 
having attacks of vertigo during pregnancy; headache be- 
came severe and persistent; a short time later vision became 
impaired and this was followed by a cessation of menstrual 
function three years after first symptoms appeared. Since 
menstruation ceased there has been persistent lactation. 
At the time of admission to our service, headaches and 
vertigo were very distressing: vision was sufficient to read the 
largest headlines of the newspaper only. Gigantism and fat 
deposits were extreme and her sugar tolerance was very 
much increased. She had had no operative treatment. 

On October 24, 1918, under local anzsthesia, a submucous 
resection of the nasal septum back to the sphenoid was done. 
The sphenoidal sinuses were opened but the floor of the sella 
was not removed. A 0.2mm aluminum tube containing 
40mc of radium emanation, encased in rubber, was then in- 
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troduced into the sinus, placed against the floor of the sella 
and retained in position by gauze packing for twelve hours. 
Following this treatment there was definite relief of pressure 
symptoms, but, later, headaches again became more severe 
although vision continued to improve and vertigo had dis- 
appeared. On June 30, 1919, 605mc of radium emanation 
filtered by 2mm of lead and 0.5mm of silver was placed over 
the right temporal region at a distance of 4cm from the skin 
and left in place for five hours and the following day the same 
dosage was repeated over the left temporal region. After 
this treatment there was a lessening of headache but at no 
time has it disappeared. Vision has improved quite appre- 
ciably. The acromegalic symptoms have remained station- 
ary and fat deposits are practically unchanged. Lactation 
has ceased. 


The third case, a man between 30 and 40 years of age, had 
had a second operation for recurrent tumor, through the 
nasal route, just before coming to us. He showed marked 
pressure symptoms with almost complete loss of vision. 
Radium emanation was buried in the tumor in the manner 
mentioned before, but the patient died about a month follow- 
ing treatment, from meningitis. When he came to us he had 
infection in the upper nasal passages and ethmoid cells. 
Moritz (6) has noted that in every case dying from menin- 
gitis following operation they were reported to have been 
suffering from coryza and nasal discharge at the time or 
shortly previous to the operation—the lesson is obvious. 


I have been unable to collect from the literature other cases 
treated with radium. 

In comparing the surgical and radio-therapeutic results it is 
quite evident that pressure symptoms are most favorably 
influenced while metabolic and trophic changes are little 
affected, with either method. However, three factors stand 
out in favor of treatment by X-ray or radium: (1) There is no 
operative mortality. (2) Pressure symptoms—visual changes, 
headache, vertigo, nausea, and vomiting—respond much more 
promptly and with greater uniformity to radiation than to 
surgery and this is accomplished without pain or inconven- 
ience to the patient in any way. (3) Radiation offers a hope 
to every case of pituitary tumor, except possibly the simple 
cysts, whereas surgery is confined to a small group of hyper- 
plasias and benign tumors. Since it is admitted by Hirsch 
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that the removal of intracranial tumors is very apt to be in- 
complete and since only this type produce pressure symptoms 
it is very questionable if radical surgery is indicated here, in 
view of the benefits conferred by radiation. Certainly the par- 
tial removal of a malignant pituitary tumor is not to be coun- 
tenanced when physical agents are available and in two of our 
own cases the recurrence within a year of tumors primarily 
benign or of slow growth suggests an acceleration of growth by 
the operative trauma. 

The metabolic and trophic disturbances are little affected 
by any means as far as improvement is concerned but it is 
shown that these changes may be rendered more or less sta- 
tionary and here again radiation offers a wider range of appli- 
cation with no danger or inconvenience to the patient. Indeed, 
it is quite conceivable that, in certain types of hypophysial 
disease, the removal of a portion of functionating tissue in the 
attempt to get out a tumor may aggravate the constitutional 
changes. 

For many reasons pituitary tumors offer a favorable field for 
radiotherapy. Many of the so-called tumors are hyperplasias 
and not neoplasms. A large number of these are small and of 
slow growth and of the true neoplasms the carcinomas and 
adenocarcinomas which predominate are nearly all of a struc- 
ture which is relatively susceptible to physical agents. Me- 
tastases from hypophysial tumors are relatively rare. Since 
these theoretical considerations are now fortified by consider- 
able practical experience in the use of X-ray, and in a lesser 
degree of radium, our problem at the present time lies in the 
technique of application. 

The Roentgen ray has this in its favor, that the pituitary is 
located practically at the center of a spherical segment which 
permits of radiation through several portals of entry from one 
temporal region directly around over the frontal region to the 
opposite temporal point as well as through the region of the 
nose. This permits of the concentration of radiation at the 
pituitary body. It also has the advantage from the point of 
universal application that many hospitals are now equipped 
with standard Roentgen apparatus so that treatment may 
readily be given. 

However, there are certain disadvantages in the use of X- 
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ray. The pituitary is completely enclosed in a bony box on all 
sides and from some portals of entry there are interposed crests 
of bone to add to the filtration and scattering already produced 
by the cranial vault. It is also now well established by our 
experience in treating neoplasms in other parts of the body with 
radiation that the difference between success and failure rests 
with the nicety of, and to a certain extent with the intimacy of, 
the application. Another factor which must be considered 
seriously in using X-ray over such a wide area externally is the 
possibility of permanent damage to the retina. In radium we 
have an agent much more powerful than X-ray, and since it 
lends itself readily to internal application in a very limited 
space it overcomes the objection to the use of external radiation 
over an extensive surface for a prolonged period. 

The shock of a radical operation in the hypophysial fossa 
together with the inefficiency and probable injury from in- 
complete removal renders this type of operation a very serious 
consideration. On the other hand, a conservative operative 
procedure, carrying no appreciable risk and performed under 
local anesthesia without cutting into the tumor, is, in my 
opinion, both justifiable and desirable when it renders the 
radium application more accurate. I refer to an operation 
similar to that mentioned in our second case. In this case a 
submucous resection of the posterior portion of the nasal sep- 
tum back to the sphenoid was done and then with a specially 
constructed type of self-retaining bivalve speculum or retrac- 
tor, the shell of bone over the sphenoidal sinuses was readily 
exposed and the sinuses opened. The radium was then applied 
to the floor of the sella. This was done very comfortably under 
local anesthesia and with the patient in the sitting position. 
We now believe that it would have been a distinct advantage 
to have gone one step further and removed a window from the 
floor of the sella, thus exposing the gland directly. This would 
have permitted a more direct surface application of radium as 
well as the introduction of buried emanation through a trocar 
needle, as in our other case. 

In my opinion this method of application of radium in hypo- 
physial tumors offers the best chance for an accurate approxima- 
tion of a well selected dosage with a minimum risk to the patient. 
While our personal experience has been limited to these few 
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cases, still I believe the observations made warrant us in looking 
forward to future work in this line with considerable optimism. 


I. 


10. 


12. 


13. 


14. 
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NON-SURGICAL TREATMENT OF PITUITARY 
DISORDERS.* 


By WALTER TIMME, M.D., Neurovocicat INstituTE, NEw 
York. 


pn the best classification of pituitary disorders into 
groups for purposes of therapy is that based upon a 
primary division depending upon characteristics of the sella 
turcica, with secondary qualifications, in each division, based 
upon the symptomatology. Objections to such a scheme, of 
course, easily obtrude themselves, but in my experience, I have 
found it the most efficient. The basic reason for such classifica- 
tion is the evidence, more or less accurate, that is furnished 
frequently by sellar changes in the course of a pituitary dis- 
order determining the self-limitation, either complete or par- 
tial, of the process. Upon the extent of the success of such 
limitations, therapy may be unnecessary or it may be radical. 
Between these extremes, all gradations are to be considered. 
Such a classification is here appended, but it does not pre- 
sume to be either complete or final, but is simply an attempt to 
clarify the present situation. Especially under the symptom- 
atology only the salient features are indicated,—sufficient for 
the recognition of the various types amenable to therapy. 


Character of Sella Turcica. Salient Features of Symptomatology. 
e With no demonstrable physi- Underactivity.—Usually undersized; 
< cal enlargement or diminu- maxillary prognathism; crowded 
4 tion. teeth; adiposity; Froelich’s dys- 
2 trophy; low blood pressure; men- 
o Seemingly normal sella. strual disturbances; diminished 


libido; diabetes insipidus. 





* Read by invitation before Section on Ophthalmology, New York Acad- 
emy of Medicine, December 15, 1919. 
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Group “A"—Cont’d 


Group “B" 


Group “C” 





Character of Sella Turcica. 


With demonstrable smallness 
of sella turcica and lack of 
cavity space for proper ex- 
pansion of the gland. 


Demonstrable original small- 
ness of sella turcica with ero- 
sions, enlarging the cavity in 
any or all directions. 
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Salient Features of Symptomatology. 


Somnolence; mentally dull and 
apathetic; lack of concentration. 

High sugar tolerance. 

Overactivity.—Frequent and severe 
headaches; rapid growth; moder- 
ate contraction of visual fields; 
sexual trends; high blood pressure. 

Great mental activity; initiative; 
irritability. 

Low sugar tolerance. 





Signs of congenital hypopituitarism; 
may or may not be headaches; 
Froelich’s dystrophia adiposo- 
genitalis; lack of proportionate 
skeletal build; fatigability; adi- 
posity; usually small genitalia 
and perhaps reversion in type; 
sex abnormalities. 


Mental Signs.—Compulsions; lack 
of inhibition; pathological liars; 
intellectual and moral inferiority; 
little initiative; epilepsy. 


High sugar tolerance. Frequent 
relative lymphocytosis. 


Pressure Signs.—Long-continued 
and periodic headaches, occasion- 
ally migrainous with ophthal- 
moplegia—third nerve, fourth 
nerve, sixth nerve; unilateral 
temporal headache with lacri- 
mation (nerve from ophthalmic 
division of fifth); epilepsy, with 
later uncinate fits. 


Metabolic Signs.—Fatigability with 
headache and irregular menses 
and suprarenal deficiency. Sec- 
ondary frequently to status thy- 
mico-lymphaticus. Disturbances 
in growth; acromegaly; spacing of 

teeth; prognathism. 
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Character of Sella Turcica. Salient Features of Symptomatology. 


Mental.—Slow development; grad- 
ual self-adjustment; and cure. 


If Erosion Anterior.—Bitemporal 
hemianopia. 

If Erosion Posterior.—Pyramidal 
tract lesions. 

If Erosion Lateral.—Oculomotor 
disturbances; migraine. 


Group “C’’—Cont'd 


Demonstrable enlargement in Pressure Signs.—Headaches; bi- 
all cavity dimensions. temporal hemianopsia; oculo- 
motor palsies; epilepsy; intra- 

cranial pressure; papilloedema. 


Group ‘‘D” 


Metabolic Signs.—Acromegaly; 
giantism; disturbed sugar toler- 
\ ance; etc. 





THERAPY. 


Group A. Underactivity.—If this underactivity be pre- 
sumably of the anterior lobe, giving rise to low temperatures, 
deficient genital development, Froelich’s dystrophy with 
attendant physical and mental characteristics, then feeding 
of the whole gland in doses of from one half grain as infre- ' 
quently as once or twice a week up to one or even two grains 
three times daily may be administered, depending upon the 
reaction of the patient to the dose, especially as regards the 
production of headache, excitability, insomnia, nausea, and vom- 
iting, and rapid fatigability. But in addition thereto, either 
feeding of the anterior lobe, or hypodermatic injections of the 
anterior lobe extract, will often be found of value, especially 
. in the Froelich syndrome with genital lack of development 
and in low bodily temperatures. Very small doses of thyroid 
gland, gr. +4, to gr. yy, every day or on‘alternate days, will 
frequently enhance the effect of the pituitary administration. 
If the disturbance symptomatically may be referred to the 
posterior lobe, then whole gland feeding as above mentioned 
may be carried out in the same way, but as an adjuvant; occa- 
sional hypodermatic injections of the posterior lobe extract 
(pituitrin, etc.) in doses varying from 0.3cc to 1cc may be added 
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thereto. But if these injections are given once or twice daily 
in full amounts, they must not be continued for over a week at 
a time. Intense asthenia may otherwise be produced. Es- 
pecially in uncompensated cardiac conditions is this measure 
to be very carefully administered, if at all. In critical cases, 
with extremely low blood pressures, great fatigability, and 
conditions of shock, besides whole gland feeling, if that is 
possible, rapidity and greater certainty of action are produced 
not only by hypodermatic injections of pituitrin, but also by 
rectal injection of saline dilution of pituitrin and intravenous 
saline dilution as well. In cases of diabetes insipidus, both 
hypodermatic and intravenous injections of pituitrin are of 
service in diminishing considerably the output of urine. If the 
fatigability is very great, occasional additions of whole gland 
suprarenal extract (not adrenalin) are effective. 

Overactivity.—The therapy in this condition varies, depend- 
ent upon the cause for the overactivity. If this cannot be 
found and eliminated, then it is wise to give sedatives such as 
luminal, which is very effective in doses of one half grain once 
or twice a day for a few days at atime. Pilocarpine in one- 
tenth-grain doses or acetanilid in two-grain doses several times 
daily are alternates to the use of luminal. Frequently, how- 
ever, disturbances in the genital sphere, the climacteric, will 
produce secondary pituitary activity. In these cases adminis- 
tration of lutein or ovarian extract will be found of benefit. 
When the activity is secondary to a thyroidectomy—as is 
occasionally seen—then small doses of thyroid gland will re- 
lieve the symptoms. In too early thymic involution, with 
pituitary overactivity, thymus gland in one- to five-grain doses 
several times daily is often effective. Occasionally an ineffi- 
cient chromaffin system will give rise to overactivity on the 
part of the pituitary, which may be offset by feeding whole 
gland suprarenal extract. 

It may not be amiss at this point to give my experience with 
the so-called antagonistic therapy as applied to hyperhypophy- 
sism. That is to say, the administration of pituitary gland in 
cases of pituitary hyperactivity. The rationale of such proced- 
ure is of course that immediately available pituitary extract 
will tend to diminish the requirements made upon the pituitary 
body and so produce a gradual diminution of its activity. If 
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such procedure is undertaken, I have at first found an increase 
of the symptoms complained of, sometimes the headache 
becoming unbearable, but if the administration is then stopped 
for a few days, a condition of relief from all the original symp- 
toms supervenes. My plan in such cases is, therefore, to give 
fairly large doses—one grain three times daily of the whole 
gland for two or three days at a time with a succeeding interval 
of rest. I have had a fair measure of success with this method. 

Group B. This group represents in the adult the various 
uncompensated hypopituitary conditions. In children, there 
is still the hope for a gradual enlargement of the sella turcica 
present, and hence whatever now may be said, refers to the 
adult cases. In children and adolescents it would be wise to 
have occasional radiographs (one or two a year) made of the 
sella turcica to determine possible enlargements. In adults 
then, these cases require feeding of the whole gland for an in- 
definite time, much as thyroid feeding is required in myxcedema. 

The dosage is to be regulated between the extremes of toler- 

ance and the relief of symptoms. It will be found that as the 

patients become familiar with changes in their condition, they 

will gradually begin to regulate the dosage themselves, usually 

at the lowest point sufficient to overcome their difficulties. 

Again, the same suggestions are here pertinent that were ad- 

vanced under the ‘‘underactivity of the pituitary”’ in Group t 
A. It is to be remembered, however, that thyroid feeding in 
this group (B) is usually contraindicated for the reason that its 
administration gives rise to severe pituitary headaches. How- 
ever, suprarenal gland, in cases complaining of great fatigabil- 
ity, is usually a valuable adjuvant. The dose should be about a 
half-grain three times a day, gradually modifying it to meet 
requirements. It should not be continued over a week or ten 
days at a time. 

Group C.—In this group we find the signs and symptoms 
that are of so much importance in ophthalmology. Bitemporal 
hemianopsia, oculomotor palsies with occasional swelling of ‘ 
the disks are the more important manifestations. It is also, 
however, in this group that we meet with the compensatory 
enlargements of the hypophysis that finally are the determin- 
ing factor in the automatic readjustment of the disturbed 
processes in theinternal glandular mechanism. For this reason, ’ 
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it is well to administer glandular products with caution, and 
always in small dosage. The determining factor for therapy is 
the intense headache, usually of migrainous character, with 
perhaps temporary oculomotor palsies or choked disk. Epi- 
lepsy is a not infrequent symptom. A good plan is to begin 
with putuitary feeding of whole gland in about one tenth to 
one quarter grain doses daily or on alternate days and gradu- 
ally increase if necessary. It is my practice to omit the ad- 
ministration for one or two days a week in any event. If there 
is no response to this, the dosage is pushed up to tolerance and 
kept there for afew days. Usually, providing the erosion of the 
sellar walls is not due to neoplastic involvement, we get pro- 
nounced relief and the condition goes on to actual cure. 

Occasionally,—in my personal experience three times,— 
symptoms which were those of either cyst or tumor of the 
hypophysis, including headache, vomiting, bitemporal hemian- 
opsia, choked disk, and in one case double ankle clonus, and a 
positive Babinski, disappeared completely and two of the 
patients are now alive and well after several years, with abso- 
lutely no signs of their disturbance remaining. The therapy 
consisted in combinations of feeding and hypodermatic injec- 
tions of pituitrin as its basis. Frequently the cases in this group 
develop their hypophysial hyperplasia as a compensation for a 
deficient adrenal system. In these cases, it is unwise to ad- 
minister thyroid even in small doses, for their blood pressures 
drop, a white Sergent line is evoked, acidosis develops, and 
symptoms of collapse come on. If this is surmised, thyroid 
may be administered in small doses, grain one tenth every 
other day, combined with suprarenal gland. It is supereroga- 
tory to state that the frank tumor cases, if not rapidly respond- 
ing to treatment, need operative interference, or radium 
therapy. 

Group D.—By the time the sella turcica has reached the 
universally enlarged stage, with perhaps no clinoids left, or 
with the erosion developed to the point of canalization into the 
sphenoid sinus, the physical signs and symptoms will have pro- 
ceeded to the point at which either, in a compensatory manner, 
due to simple hyperplasia, the adjustment is complete and no 
further therapy is indicated, or else the enlargement was 
produced by a new growth and the symptoms have arrived at 
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the stage where short of surgical intervention or perhaps ra- 
dium therapy, nothing else is of avail. The symptomatology 
due to such cause at this time will be of any and every variety 
of disturbed pituitary function, deficiency symptoms of one 
lobe combined with hyperactive ones of the other and perhaps 
all dominated by the mechanical signs and symptoms of in- 
tracranial pressure. The reason for such combination is not 
far to seek and need not be entered upon here. Therapy is of 
practically no avail. Nevertheless, even the best of cranial 
surgeons have declared that even at this stage all possible 
therapeutic measures and glandular administrations should 
be invoked before surgical intervention is attempted. 

In placing before you such a schematic representation of 
therapeutic measures, please let it be understood that it is 
schematic and that it is only to serve in a general way for 
guidance. No patient or disease can properly be treated 
according to tables of drugs and dosage any more than that 
two human beings are constructed alike or think alike. In- 
dividualism is the keynote. 














THE CAPSULE IN CATARACT EXTRACTION.' 
By EDWARD JACKSON, M.D., Denver, CoLorapbo. 


ws should be done with the lens capsule in cataract 

extraction has been of recent years the most discussed 
point of operative method and technique among ophthalmic 
surgeons. But such discussions have ignored the fundamental 
anatomy, physiology, and pathologic possibilities of the struc- 
ture under discussion. A brief review of the forgotten essential 
factors in the problem will help to get clear of a certain tradi- 
tional attitude toward the capsule of the crystalline lens, that 
has caused it to receive the blame for undesirable results due 
entirely to other tissues, and which a rational disposition of the 
capsule would do much to prevent. 

The capsule is an elastic transparent membrane, not staining 
by elastic tissue stains; but having a chemic composition most 
nearly similar to that of sarcolemma (Chittenden) (1). In 
the words of Collins and Mayou (2), “The hyaline capsule 
itself does not become opaque.”’ Its refractive index is gen- 
erally assumed to be about that of the crystalline lens; but so 
far as I know it has not been carefully measured. Landolt (3) 
does not mention it, and Tscherning (4) makes no reference to 
it, although in discussing what he calls ‘‘supplementary astig- 
matism”’ the difference between ophthalmometric and sub- 
jective astigmatism, he says it may be “attributed to many 
other causes” than astigmatism of the lens. 

If the capsule has the same index as the lens, the differences 
in its thickness in various portions are of no importance in 
regard to refraction, so long as its external surface has a regular 





* Read at Colorado Congress of Ophthalmology and Oto-Laryngology 
Denver, August 4, 1919. 
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lens curve. But these variations in thickness may be of real 
importance when the lens has been removed, and the capsule 
remains in a medium having the index of the aqueous or vitre- 
ous. Salzman (5) gives the thickness of the lens capsule meas- 
ured at five different points, in 17 eyes of persons ranging from 
14 days to 71 yearsin age. The averages of these are shown in 
this table, expressed in microns: 











AGE. No. A. P. A. M. jEquator| P. M. P. P. 
O-15 5 7.8 12.4 8.2 19. 2.7 

_ 19-48 9 11.2 19.9 15.8 22.1 3.1 
33-71 3 15.3 23. 13. 16. 2.8 




















From these measurements it appears that the capsule is 
thinnest at the posterior pole (P. P.), and thickest at a point 
(P. M.) of maximum thickness of the posterior capsule, a zone 
toward the periphery. Beyond this zone it grows thinner to 
the equator, after which it again increases to a zone (A. M.) 
of maximum thickness for the anterior capsule, also quite pe- 
ripheral, and then thins toward the anterior pole (A. P.). 

The changes with age are not great, but the anterior capsule 
seems to increase in thickness throughout life. At the equator 
and posteriorly the capsule seems to increase in thickness to 
about middle age, and then diminishes in old age. But the 
posterior capsule is almost as thick in childhood as throughout 
later life. 

The anterior and posterior zones of maximum thickness of 
capsule are about equally (3mm) distant from the axis of the 
lens, so that when left in the eye after extraction of the lens the 
refractive influence of one is added to that of the other. This 
would amount to that of a concave lens about 15 p thick at 
the center and 40. thick at the periphery, 3mm or more from 
the center. Supposing this to have the index of refraction of 
the lens, and to be surrounded by aqueous and vitreous, such a 
lens would have a refractive power of one eighth to less than 
one quarter diopter, a refractive error of no practical impor- 
tance in a case of aphakia. 

But if instead of such gradual variation in the thickness of 
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the capsule as is found normally it becomes thickened in small 
areas, forming hyaline nodules like those found on other hya- 
line membranes, such nodules are capable of acting like other 
irregularities of a dioptric surface, producing dispersion of 
light comparable to that of ground glass. Such thickenings 
have been observed on the inner surface of the anterior capsule 
by Becker (6) most frequently in hypermature cataract. It 
must, of course, be borne in mind that the capsule of the crys- 
talline lens has in itself no power of proliferation or increase, 
being entirely dependent for such changes upon the capsule 
epithelium. 

The capsule itself is wholly passive. It does not become 
opaque, it does not of itself thicken. Whatever changes may 
occur in the capsule must be regarded as due to activities of 
the epithelium, closely adherent to the capsule, or to other 
tissues that have become accidentally associated with it. The 
disposition of the capsule in extraction of senile cataract takes 
importance, practically entirely, from the adherent epithelium 
and the influence of such disposition on other parts of the 
eye. 

In the normal eye, proliferation of the capsular epithelium 
occurs only in the equatorial region where the cells are de- 
veloping into new lens fibers. The posterior capsule has given 
upits cellular lining to develop the first lens fibers. Theepithe- 
lium of the anterior capsule shows pathologic activity in two 
conditions that have been studied with some detail, the de- 
velopment of the hyaline nodules above referred to and the 
development of capsular cataract. The conditions producing 
the former are not known, but those attending the develop- 
ment of capsular cataract are better understood. 

Three influences have been suggested as arousing the an- 
terior capsular epithelium to active growth and proliferation. 
1. Disturbance of osmosis by contact of the lens with the 
cornea (Hulke) (7). 2. The reduction of intracapsular tension 
by perforation of the capsule or degenerative changes in the 
lens itself (Collins) (8). 3. Bacterial toxins reaching the epi- 
thelial cells, in ocular infections, particularly of the cornea and 
iris. It is the second of these that seems of most importance 
in connection with the extraction of senile cataract. If freedom 
from intracapsular pressure is sufficient to stimulate the epi- 
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thelial cells to activity, the opening of the capsule by any 
method should set up cell growth and proliferation. 

But here comes in the change in cell activities and poten- 
tialities wrought by age. The cells lining the anterior lens 
capsule have lost their power of normal proliferation, largely 
before adult life has been reached; and have entered upon a 
long passive stage, in which their function seems to be rather 
secretory, controlling the nutrition of the lens fibers. Even 
their pathologic responses to irritation, shown in anterior 
capsular cataract, are manifested chiefly in early life. Iritis, 
furnishing toxins and synechiz, only exceptionally produces 
capsular opacities at middle life and later. In senile eyes the 
epithelial cells become more shallow and less cubular, are 
evidently less able to sustain their own nutrition (Parsons) (9). 
In glaucoma and cataract they are found distinctly, even 
completely atrophied. From all we know about them, the pre- 
sumption is that when senile cataract has approached matu- 
rity the capsular epithelial cells are practically incapable of any 
considerable proliferation. 

As a matter of fact, the membranes that develop in the pupil 
after cataract extraction, while they may incidentally contain 
lens capsule and its epithelium, have for their most important 
constituent, connective tissue, developed from fibroblasts; fur- 
nished chiefly by the iris (Parsons) (10), or possibly through the 
vitreous, but certainly not by the lens capsule or its epithelium. 
The capsule left in the eye may give these fibroblasts a place 
to develop, but it certainly does not furnish them. Their 
presence and quantity depend chiefly on inflammatory reaction 
provoked in the iris. 

The tendency of eyes inflamed after cataract extractions to 
form membranes, and the relation of the density and opacity 
of these membranes to the extent and persistence of the in- 
flammation, has been noticed by all who have had much clinical 
experience. Other things being equal that disposal of the 
capsule is best which is least likely to be followed by uveal 
inflammation. 

The source of irritation peculiar to eyes after cataract opera- 
tion is the contact of lens substance with the iris. All of us 
have seen an eye, quiet after discission of a soft cataract, 
suddenly become painful, and develop circumcorneal redness, 
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whenever a piece of lens substance has fallen into the anterior 
chamber. Lens substance left in the anterior chamber after 
extraction of cataract is certain to add to the severity of the 
subsequent inflammatory reaction. But nothing of the kind 
occurs when lens cortex is retained within the capsule. 

The most striking thing about extraction of the lens in the 
capsule is the absence of iritis following immediately after the 
operation. In spite of the longer incision, and the greater force 
used to dislocate and expel the lens, iritis is much more rare 
than after the ordinary capsulotomy operation. Very much 
the same immunity from iritis has been observed after careful 
washing out of remaining lens fragments by irrigation of the 
anterior chamber. Lippincott (11) reported 100 cases with 
iritis in six, and only 11 in which division of a pupillary mem- 
brane was required to secure the best vision. 

My own method of disposing of the capsule has been to leave 
it in the eye as nearly intact as possible, by letting the lens 
escape through a peripheral linear incision in the capsule. 
This somewhat resembles the method that Herman Knapp 
(12) suggested in 1887, and continued to use to the end of his 
operative career. His method was: ‘The operator gives the 
knife back to the assistant and takes from him a cystotome, 
which he introduces into the anterior chamber, with the knee 
forward, from the temporal side, near the conjunctival flap, 
which latter he is careful not to drag into the eye; he then ad- 
vances the instrument so that the tip goes underneath the up- 
per part of the iris, turns it, and with the tooth makes the 
incision into the upper part of the capsule parallel with the 
corneal section about six or seven millimeters in extent. As 
soon as the capsule is opened the lens makes a visible forward 
motion. Then the cystotome is withdrawn again with the knee 
forward, so that the point does not injure the iris.” 

In July, 1890, I began to make a similar linear capsulotomy 
(14), but using the point of the cataract knife instead of a 
cystotome or knife needle, and placing the incision near the 
edgeofthe pupil (15). ‘‘ After completion of the corneal section, 
and the iridectomy if that is to be done, and after a brief rest, 
the conjunctival flap is laid back on the cornea; and the cata- 
ract knife, sterilized by dipping in water at the boiling point, is 
brought with the middle of its back to the middle of the corneal 
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incision and pushed into the eye to the position it occupied 
immediately after the counter puncture. It is then drawn in 
the direction opposite to that in which it was pushed to make 
the corneal incision, until the point of the knife is just in the 
edge of the pupil nearest the angle of the corneal wound at 
which the puncture was made. The point is then depressed so 
that it passes into the lens substance and the knife is pushed 
forward, as for the corneal section, until the point passes fairly 
behind the iris in the direction of the counter puncture. This 
completes the opening of the capsule and the knife is with- 
drawn.” 

I have seen no reason to change this method for any other 
that has since been proposed: 

This was resorted to originally to get rid of the cystotome, 
because it is an instrument hard to keep clean, and to simplify 
the operation by using one less instrument to perform it. It 
was chosen after trying the Trousseau method of dipping the 
point of the knife into the lens capsule, as it is carried across the 
anterior chamber, between the puncture and counter puncture. 
That method does open the lens capsule in the manner desired, 
but at the cost of a slight change in the direction of movement 
and consequent loss of smoothness of the corneal incision. 

Peripheral linear capsulotomy does not guard against leav- 
ing cortex in the anterior chamber, any better than does intra- 
capsular extraction; but it can be successfully accomplished 
in all cases. There are no ruptures of the capsule leaving it in 
the eye, with lens substance in the anterior chamber. It does 
not get rid of the capsule in the few cases, usually of hyper- 
mature cataract, in which the capsule is much thickened; and 
therefore is better gotten out of the way. These are the cases 
in which I have done, and would still prefer, extraction in the 
capsule. 

Smith regards the opposite condition of immature cataract 
as best suited to the intracapsular operation. So it may be, if 
by the “‘capsulotomy method” the cortex is to be left in the 
anterior chamber, or likely to fall into it during the after treat- 
ment. But cortex, even clear cortex, left within the capsule 
by peripheral capsulotomy is as non-irritating after a cataract 
operation as before it; and, if of moderate amount, is quickly 
dissolved and removed. 
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Elsewhere (16) I have reported on clinical experience with 
this method. Of 50 cases so treated but one had vision that 
was reduced to 0.2 by opacity of the pupillary membrane, and 
only five required needling after three months following the 
extraction. It seems that the clearing up of some loose think- 
ing about the lens capsule and of the possibility of its causing 
aftercataract, might open the way to a more unprejudiced 
consideration of the clinical evidence bearing upon this ques- 
tion. 


SUMMARY. 


The capsule of the crystalline lens can rarely cause any 
serious impairment of vision when left im situ after the extrac- 
tion of senile cataract. Even the epithelium lining the anterior 
capsule is not a source of serious danger in this connection in 
senile eyes. 

Aftercataract is in most cases essentially composed of tissue 
developed from fibroblasts, which reach the capsule during a 
period of inflammation following cataract extraction; such 
inflammation being especially favored by the presence of lens 
substance, within the eye and outside the lens capsule. 


Peripheral linear capsulotomy guards against the danger of 
such damage from the presence of lens substance in the an- 
terior chamber quite as well as the more difficult and formid- 
able operation of intracapsular extraction. 
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ON THE INITIAL DEVELOPMENT OF PAPILLARY 
BODIES IN THE HUMAN CONJUNCTIVA. 


By KAZUO HIWATARI, Kacosuima, JAPAN. 


4S eer surface of the conjunctiva is well known to be per- 

fectly smooth in infants. Even in a gonorrhceal infec- 
tion, which is always followed by a marked papillary growth, 
it preserves this smoothness in infants until the affection has 
persisted for some time. The reason why its surface remains 
smooth is easily learned from a microscopical examination of 
the conjunctiva, in which we find that the cylindrical epithelia, 
in which no beaker cells exist as yet, form a single layer over the 
surface of the tunica propria. The latter is at this time slightly 
developed, consists of some connective tissue fibers in bundles, 
or in a reticular structure, contains but few blood capillaries, 
and no traces of an adenoid character. The most important 
feature of the tunica propria, as conferring a smooth appear- 
ance to the conjunctival surface, is that the papillary bodies 
have not yet been developed, and the question arises when and 
how does the initial development of the papillary bodies in 
the human conjunctiva begin. 

This question has not yet been answered, so far as I know, 
and the solution of the problem may perhaps be of value, not 
only from the standpoint of normal histology of the conjunc- 
tiva, but also for practical purposes. Nothing is said in regard 
to it in the monograph by Eversbusch, Augenerkrankungen 
im Kindesalter, Jena, 1912. H. Virchow quoted in Saemisch’s 
Handbuch der Augenheilkunde, 2 Aufi., I. Vol. ii., S. 442, only 
the description of Raehlmann (v. Graefe’s Arch. f. Ophth., 
xxix., 1883) according to whom the initial development of the 
papillary bodies can be first observed at the fifth month after 
birth in connection with the development of the adenoid tissue 
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in the tunica propria. Greeff (Die pathologische Anatomie des 
Auges, 1902, p. 10) also quotes Raehlmann. In the work of 
Goldzieher (Arch. f. Ophth., \xiii., 1906), the subject matter of 
which comes into close relation to the question of the papil- 
lary bodies, no attention is paid to the subject. In short the 
answer to the question awaits a further, systematic, future 
histological investigation. 

The following observation seems to me to bear upon the 
answer and therefore to be worthy of report. 

An infant died ten days after birth, not having suffered from 
any observed eye disease, and the following conditions were 
found in the course of a histological study of the conjunctiva. 


A. THE EPITHELIAL LAYER. 


The cylindrical epithelia formed asingle layer over the con- 
junctival surface with no beaker cells to be observed between 
them. The nuclei of the epithelial cells were large, situated in 
the basal portion, and stained well with hematoxylin eosin. 
In the neighborhood of the lid margin the epithelia lay in a 
plane, but in other parts of the tarsal conjunctiva the layer 
showed many small elevations and depressions caused by the 
papillary bodies in the subjacent tunica propria. The size of 
the elevations varied, some being as wide as four or five epi- 
thelial cells, others as twenty or more. The epithelia upon the 
elevations were separated from the underlying blood capillar- 
ies by such minute masses of connective tissue fibers that some- 
times it seemed as though the former lay directly on the latter. 
In other words, the elevations of the epithelial layer in the 
form of papillary bodies seemed to be caused by a dilatation 
of the closely subjacent blood capillaries. The depressions of 
the epithelia likewise varied in size; in general they were 
narrow, flat, and reached scarcely to the middle depth of the 
tunica propria. The epithelia over them lay close together. 


B. THE TUNICA PROPRIA. 


This consisted of a thin layer of reticular connective tissue 
fibers lying between the epithelial layer and the tarsus. It 
contained many blood capillaries, which were especially numer- 
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ous in the superficial half, where some of them caused the 
above-mentioned elevations of the epithelial layer. The nuclei 
found here belonged partly to the endothelial cells of the blood 
capillaries, partly to connective tissue cells; no lymphocytes 
and no adenoid tissue could be recognized. In the fornix 
nothing resembling papillary bodies could be found, except an 
artificial folding of the conjunctiva. The tunica propria also 
showed the same structure here as in the tarsal portions, with 
no adenoid characteristics. 

It is surprising that my experience differs so far from that of 
Raehlmann in regard to the initial period of the papillary 
development. He found the first signs of this development at 
the end of the fifth month after birth, while I found the initial 
stage present in an infant ten days old. We must naturally 
take the individuality into consideration, but the difference is 
too great to be explained in this way, so I feel that a further 
systematic study of this question is much needed. Raehlmann 
and I disagree also concerning the mode of the papillary de- 
velopment. I have called attention to the close relation be- 
tween the epithelial elevations and the blood capillaries in my 
case, in which no adenoid characteristics were yet present in 
the tunica propria, and because of the absence of the latter I 
cannot agree with him that the development of the papillary 
bodies is due to the development of the adenoid layer, which 
appears more than two months after birth. I am inclined to 
believe that the initial development of the papillary bodies is 
closely connected with the development of the blood capillaries 
under the epithelial layer. Dilatation of these capillaries gives 
rise gradually to elevations of the epithelial layer and the 
further growth of the epithelial layer itself as well as of the 
connective tissue, and the development of adenoid tissue in 
the tunica propria lead finally to the complete formation of 
the papillary bodies of the conjunctiva. 


CONCLUSIONS. 


1. The initial development of papillary bodies in the con- 
junctiva can be observed in infants ten days old. 

2. It is introduced by dilatation of the blood capillaries 
growing beneath the epithelial layer. Adenoid tissue seems to 
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play no essential réle in the development of the papillary 
bodies. 

3. The nuclei of the cells found in the tunica propria in my 
case belonged partly to the cells of the capillary endothelia, 
partly to those of the connective tissue, while no lymphocytes 
were to be recognized. 
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AN ATYPICAL CASE OF COATS’S DISEASE.’ 
By Dr. L. W. CRIGLER, New York. 


(With three figures on Text-Plate XIII.) 


WE are indebted to the late Mr. George Coats of the Royal 

London Ophthalmic Hospital for the study and classi- 
fication of a peculiar form of retinal disease characterized by 
massive exudation beneath the retina accompanied by unusual 
vascular disturbances. 

In addition to the previously reported unclassified cases he 
reported six of his own, including a microscopic study of the 
diseased processes. He was enabled to classify them into three 
fairly well-defined groups, all of which presented a fibrous sub- 
retinal exudate in common: First. Those without gross vas- 
cular changes. Second. Those with gross vascular changes. 
Third. Those characterized by the formation of large arterio- 
venous communications. 

In groups one and two most of the recorded cases are in 
young people with negative histories and with no physical 
signs of disease, only one eye being affected as a rule, whereas 
in group three both eyes are not infrequently involved. 

In group one the development and onset is slow and insidi- 
ous. Changes in the anterior portion of the globe may not 
occur, and if at all only as a very late complication. 

In group two there are more frequent exacérbations; the 
process may not be so chronic and the disease terminate in the 
loss of the eye from anterior uveitis complicated by secondary 
glaucoma. 





1 Presented before Section on Ophthalmology, New York Academy of 
Medicine, January, 1920. 
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Group three is characterized by the formation of arterio- 
venous communications with enormous enlargement of the 
affected vessels in certain parts of the retina. At the point of 
communication a balloon-like dilatation is described which is 
usually red, pale red, or yellowish red in color. It may be 
covered with hemorrhage or have fine vessels on its surface; 
both the artery and vein are dilated for some distance beyond 
this mass, the color of the circulating blood in both being the 
same. Pathological examination in this group of cases seems 
to reveal but little in common with the two former, except the 
existence of the subretinal exudate, and Coats is inclined to 
classify it as ‘‘a true vascular new formation in the retina.” 


The subject of this report was a young American girl, age 
14. The case was of unusual interest not only on account of 
its rarity but owing to the fact that the retinal changes could 
be studied at intervals over a considerable period of time. 

The case was first seen by me on December 27, 1916. 
She gave a history of failing vision in the right eye for the 
past two years. Her family history is somewhat suggestive 
of hereditary lues in that her mother had four miscarriages, 
she being the only living child. Her personal history is 
negative in so far as any previous trouble with the eye is 
concerned except a record of an examination made by Dr. 
Meierhof in September, 1909, from which the following notes 
were obtained. 

O. D. V. #§; #$ with + 1.75 Sph. Opaque nerve fibers and 
chorioretinitis. 

O.S. V. s%; not improved. Choroidal area of atrophy in 
macular region. 

At the time of my examination her blood Wassermann was 
negative and her urine normal; there was no reaction to the 
subcutaneous injection of one milligram of old tuberculin. 
Her teeth and general facial development were suggestive of 
hereditary syphilis. There was no deafness. 

Examination of the right eye revealed the following condi- 
tion: Marked divergent squint; no external evidence of in- 
flammation. Ophthalmoscopically the cornea and aqueous 
were clear; there were a few opacities in the posterior lens 
cortex; large floating veil-like opacities in the vitreous; disk 
margins obliterated; surrounding retina elevated unevenly 
between one and three dioptres, and in the lower half the 
elevation extended as far forward as the equator. The blood 
vessels were distended and in some spots near their termi- 
nation there were aneurysmal dilatations and capillary 
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hemorrhages. The nerve fiber layer was only slightly in- 
filtrated so that the blood vessels could be seen distinctly 
everywhere except in the vicinity of the disk where they 
could be seen as through a thin veil. In the lower outer 
quadrant was an area of uneven outline not detached from 
the choroid, in which there were marked pigmentary 
changes, at the peripheral margin of which there were nu- 
merous minute, twisted, newly formed capillaries, some of 
which terminated in petechial hemorrhages. In the rest of 
the fundus the subretinal exudate changed the color of the 
normal red reflex to a cloudy white. There were isolated 
deposits of cholesterine crystals, presumably the site of 
former hemorrhages. None were seen in the advancing 
margin or in the vicinity of fresh blood clots. Vision was 
reduced to hand movements seen eccentrically. 

The left eye was highly myopic, but with the exception of 
an old choroidal patch near the macular, there was no other 
pathologic evidence of disease. Her vision in this eye was 
improved to }f with a — 15. D. Sph. 

This patient was seen by the members of the eye section 
of the Academy of Medicine when the above description 
obtained; later the case was shown before the New York 
Ophthalmological Society when the retina had become 
totally detached, the vitreous remaining quite clear. The 
disk could no longer be seen on account of the funnel-shaped 
detachment. Parts of the periphery previously obscured by 
the iris could now be seen which presented the same vascu- 
lar changes already described. 

The patient was allowed to return to her home in an ad- 
joining city. On April 2, 1917, she returned with the eye 
exceedingly hard and painful; there was circumcorneal in- 
jection with some cedema of the ocular conjunctiva. The 
pupil was moderately dilated and the iris congested. She 
stated that the eye had been red and painful for about ten 
days, and that it had grown worse each day. All light per- 
ception was now lost and she was advised to have the eye 
removed. She was admitted to the hospital and kept under 
observation and treatment for a few days, during which 
time she developed scarlet fever and was transferred to the 
Willard-Parker Hospital where Dr. Wootton was kind 
enough to enucleate the eye for me. The patient subse- 
quently died of acute nephritis. 

Microscopic Examination.—The globe was preserved in 
formalin divided sagittally and cut in celloiden. Ten slides 
were chosen out of sixty, stained by hematoxylin and eosin 
and Van Giesen methods. 

In each the interest focuses upon the retinal changes which 
are definite as to histology but elusive as to interpretation. 
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The cornea and sclera present only slight variation from 
the normal; there is, however, episcleral extravasation of 
blood about a tortuous and distended vortex vein, perhaps 
due to the trauma of enucleation. The canal of Schlemm is 
closed and the sinus angle is obliterated by the root of the 
iris which is adherent to the cornea. 

The Uveal Tract.—The iris shows a rather widely dilated 
pupil which is pulled taut by scar tissue on its anterior sur- 
face, the crypts being obliterated and the sphincter muscle 
doubled backward. The iris stroma is dense and the vessels 
sclerosed. The ciliary muscle is thin and atrophic—its 
circular fibers entirely lacking. The ciliary processes are 
few, slender, and markedly bleached. The pars ciliaris is not 
interesting but shows a tendency to detachment en masse. 
The choroid is thin and atrophic in all its layers. The 
choriocapillaris and the lamina vitrea of Bruch cannot be 
seen. Of the pigment layer lining the choroid not a cell is 
found in situ. At several points on the free inner surface of 
the choroid are small tabs of tissue from 1 to 3mm in diame- 
ter composed of fibroblasts extending into areas of granular 
débris held together by fibrin strands and containing choles- 
terin crystals—presumably sites of old hemorrhages. 

The lens is not interesting. 

The Subchoroidal Space.—The retina is detached from the 
oraserrata to the papilla. A smooth coagulum marked by 
many cholesterin crystal crevices, fills the space between the 
choroid and detached retina. In this coagulum are clouds of 
‘ghost cells”’ (so called by Coats) chiefly aggregated on the 
posterior surface of the retina. They also penetrate the 
retinal meshwork throughout its thickness. The cells are 
hydropic, rounded, pale and contain rod-shaped pigment 
granules and would seem to be the stratum pigmenti since 
they are not found elsewhere. 

The Retina Proper.—The retinal layers nourished by the 
chorioid have disappeared, i.e., the rods and cones and outer 
nuclear layer. The vascular layers remain but they are much 
disturbed—are diffuse and confluent for the most part—are 
highly oedematous and generally overrun by round cells but 
chiefly remarkable for the increase in blood vessels and 
totaling a thickness four times the normal. In the thinner 
parts the layers are less disturbed—even fairly distinct. All 
layers show degeneration—the ganglion cells in particular. 
The blood vessels are unique—are much increased in number 
and appear at all levels—sometimes in groups of a dozen or 
more, generally dilated and thin but sometimes compact and 
thickened. The dilated ones often measuring 250 microns 
(144mm), have walls as thin as 10 microns with the endothe- 
lium often lacking or are mere shadows without nuclei, 
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showing actual dissolution and permitting the blood to ooze 
into the surrounding tissues where it remains as a clot or 
granular mass or is organized in part and contains choles- 
terin crystals. Thrombi fill many of the vessels lumina and 
some are granular masses, some amorphous and hyaline and 
a few partially organized or show a fenestrated arrangement. 
Some vessels show aneurysmal dilatations—in some the 
blood dissects the walls into thin layers some of which col- 
lapse into the lumen or fray outward and permit extensive 
extravasation. 

The compact vessels show thickened walls—sometimes 
contain thrombi and even in these the blood dissects its way 
outward. Many of the capillaries are tortuous and end in 
ampulliform dilatations. Occasional plaques of a hyaline 
character spread along the vessel walls. There are areas in 
which extravasated blood preserves a spiral arrangement as 
if marking the site of former vessels apparently merged in 
the surrounding tissues. Signs of active inflammation are 
scarce. We have extensive cedema, spaces filled with pale 
coagula, fibrin deposits, diffuse round cell infiltration and 
cells loaded with uveal pigment appearing in and about some 
of the vessel walls. Loose strands of fibrin fairly thick and 
some fibroblasts and round cells float from the anterior 
surface of the retina into the vitreous—especially in the 
region of the papilla—in long loop formation. Strands of 
fibrin are looped on the outer surface and the folds of the 
retina are held by fibrin threads. Degenerated areas of the 
retina show only loose fibrils and small scattered nuclei and 
shadows of blood vessels and blood extravasations. The 
general picture is that of a lacy veil clinging to a framework 
of blood vessels. The process is a sluggish one with times of 
exacerbations—such times marked by ruptured vessels and 
hemorrhages. We have old hemorrhages, evidenced by 
amorphous hyaline deposits with fibroblasts and cholesterine 
crystals—more recent ones showing granular cell débris with 
no activity and fairly fresh extravasations. The thrombi 
show the same stages. 


SUMMARY. 


This case presents certain features in common with those 
described by Coats (R. L. O. H. Reports, vol. xvii., 1908) but 
differs from them in several essential characteristics, the most 
important of which is the absence of masses of fibrous tissue 
between the retina and choroid; the inner layers of the choroid 
and the outer layers of the retina have disappeared, but the 
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inner layers of the retina and blood vessel changes are similar 
i.e., the increase in blood vessels, the hemorrhages, the thrombi, 
the granular and hyaline degenerations, the anuerysmal dilata- 
tions, the exacerbations, the peculiar changes in the vessel 
walls—which together with the rest of the picture seems to 
place this eye in group II among the cases with pronounced 
vascular changes. 

With reference to the zxtiology—to repeat—the striking 
feature in this case is the absence of fibrous tissue in the sub- 
retinal exudate, notwithstanding the fact that the retina had 
remained detached for a considerable period of time; for we 
have evidence of pre-existing hemorrhage by the presence of 
cholesterin crystals throughout the coagulum. It can perhaps 
be better explained on the ground that the subretinal exudate 
was not primarily blood but the product of a slow inflamma- 
tory process to which later blood was added, but not in time to 
result in the formation of connective tissue. In view of the 
fact that fibrous tissue is not necessarily dependent upon the 
pre-existence of hemorrhage in these cases (Leber) we must 
account for its absence on the ground that the inflammatory 
process was of such a destructive character as to prevent its 
formation and not on account of delayed hemorrhage. 

It is of interest to note that this condition was probably of 
long standing: Dr. Meierhof’s examination of the eye in 1909, 
revealing ‘‘opaque nerve fibers and chorioretinitis, 3§ vision” 
in a hypermetropic eye, strongly suggest the beginning of the 
trouble previous to that time. 

I am indebted to Dr. L. H. Meeker for the report of the 
microscopical examination of this eye. 

















REGARDING THE ATIOLOGY AND DIAGNOSIS OF 
GLAUCOMA AND THE CONTROL OF THE 
DISEASE BY MIOTICS." 


By WM. CAMPBELL POSEY, M.D., PHILADELPHIA, Pa. 


Shee task allotted to me by your Chairman is a discussion of 

the ztiology of glaucoma, its predisposing causes, its 
early diagnosis, and its prevention, or, as I take it, its control 
when detected in its incipiency, by miotics, diet, etc. 


PATHOGENESIS. 


Generally speaking, there are two chief theories which have 
been advanced to account for the rise in pressure, onethe hyper- 
secretion theory, which contends that it is due to an increase 
in secretion, as a consequence of some form of nervous irrita- 
tion, the other, the so-called retention theory, that it results 
from a mechanical obstruction which is offered to the outflow 
of fluids from the eye. 

DeWecker, Galezowski, and Schweigger were the chief ex- 
ponents of the hypersecretion theory originally advanced by 
von Graefe and Donders which made all forms of glaucoma 
dependent upon the condition of the sympathetic nervous 
system. This theory, however, has been controverted by the 
repeated observations which have been made both clinically 
and experimentally that no appreciable change in the intra- 
ocular tension may follow considerable alteration in the sym- 
pathetic system. 

In a comparatively recent paper, Lagrange holds to the hy- 
persecretion theory, and believes it to be the primary cause of 
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glaucoma, the hypersecretion being due to a nervous disorder 
(excitation of the sympathetic), and to an alteration in the 
blood or the vessels (sclerosis). He believes that one of these 
factors may suffice, but when they act together, the effect is so 
much the greater. While hypersecretion is the principal cause, 
Lagrange, however, asserts that there is speedily added 
another factor of capital importance, namely, the obliteration 
of the excretory channels, thereby harmonizing the theory of 
hypersecretion with the so-called retention theory. 

The retention theory is based upon the fact that according 
to the researches of Knies and Weber, and Priestley Smith and 
Collins, every eye the seat of primary glaucoma is predisposed 
to the disease as a consequence of certain peculiarities in its 
build. This predisposition depends, as Fuchs puts it, on in- 
sufficient spatial relations, which may either affect the eye as a 
whole or particularly the region of the anterior and posterior 
chambers. Priestley Smith has proven, in a manner that is 
conclusive to most ophthalmologists, that a want of space 
between the crystalline lens and the parts which surround it is 
a frequent predisposing cause of primary glaucoma. As long 
as the circumlental space is patulous, the eye is free from the 
disease but as soon as this space is contracted, the lymph 
secreted from the ciliary body becomes dammed up in the 
vitreous, which increases in volume, and pushes the lens and 
iris forward, reducing still more the depth of the anterior 
chamber. After a time if the increased tension is maintained, 
the root of the iris becomes agglutinated to the cornea at the 
angle of the chamber, and the chief avenue of escape of the 
intraocular fluids is permanently blocked. 

While the evidence seems quite conclusive as far as primary 
glaucoma is concerned, that the increased tension results in a 
disturbance offered to the outflow of the fluids within the eye, 
nevertheless the retention theory cannot explain all cases and 
there are undoubtedly other factors present in very many 
instances. * 

Thus, a number of writers have endeavored to prove the 





t The foregoing is an abstract from the writer’s chapter on “‘ The Opera- 
tive Treatment of Glaucoma,” in A System of euemes Operations, edited 
by Casey A. Wood, N. Y. 
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influence of arteriosclerosis in producing glaucoma, the vas- 
cular disturbance operating in various ways to create the rise 
in pressure; Fuchs, Schnabel, Birnbacher, and Czermak thought 
by obstructing the outflow of the intraocular fluids in the veins; 
Stélling, by altering the composition of the ocular fluids; Sulzer 
and Zimmerman, by lowering of the arterial blood pressure; 
Bajardi and Joseph, by increasing the blood pressure; Terson, 
by cedema of the vitreous, etc. After a careful analysis of these 
theories, R6hmer concluded that while there is no doubt that 
this vascular disorder may have a place in the pathogenesis of 
the disease, the conclusions arrived at by their sponsors are 
premature. It is of interest to note that Priestley Smith’s 
figures seem to show conclusively that the known relationship 
of chronic glaucoma to senility is not simply a matter of in- 
creasing blood pressure. 

Some time ago I reviewed the records of my glaucoma cases, 
to ascertain possible ztiological factors, and found nothing 
tangible, with the exception of gout, or a so-called rheumatic 
tendency. This corresponds with the conclusions arrived at 
by Zentmayer and myself in an analysis of 167 cases of chronic 
glaucoma which had occurred in the services of the late Drs. 
W. F. Norris and C. A. Oliver, whose assistants we were in the 
Wills Hospital, for out of this total it was elicited that 21 had 
had distinct attacks of rheumatism. 

Certain facts in connection with glaucoma have been proven. 
For example, we know that the tendency to glaucoma in- 
creases with age and that past middle life exhibits the best soil 
for its growth, although senility and extreme youth are not 
exempt. Men are slightly more liable than women, and this is 
especially true of cases occurring prior to 60 years of age. 
Although small eyes are predisposed to glaucoma, the charac- 
ter of the ametropia present has no relationship in inducing 
glaucoma. The influence of heredity cannot be gainsaid, as 
Elliot aptly puts it, being revealed both in the race and in the 
family. The liability of Hebrews is recognized and Elliot 
thinks the disease abnormally prevalent in India. Priestley 
Smith attributes the etiological factor in hereditary glaucoma 
to the transmission of eyes abnormally small and suggests that 
the cornea of all individuals from a suspected stock be meas- 
ured, so that in the event of the diameter being found too 
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small, precautionary measures may be taken. Glaucoma is a 
binocular affection and Zentmayer’s and my figures showed 
that in the cases studied by us an average period of twenty 
months intervened between the manifestation of the symp- 
toms in the two eyes. 

Diagnosis.—No time need be lost, before such an audience, 
in outlining the signs characteristic of the inflammatory types 
of glaucoma, so I shall confine myself to a brief review of the 
earlier changes which may be observed in the chronic type of 
the disease. Before describing these, it may not be amiss to 
consider for a moment the symptoms which actuate patients 
with chronic glaucoma to consult a physician. Let me here, 
if I may, again cite the paper just referred to, for, of the 167 
eases analyzed by Dr. Zentmayer and me, it was noted that 
39 sought treatment on account of failing sight, 19 on account 
of presbyopia, 19 on account of ocular pain, 3 on account of 
asthenopia, whilst it was accidentally discovered, in a number 
of instances, in individuals who sought relief from external 
affections, such as foreign bodies, etc. Halo was noted in but 
8 cases; musce in 7. 

Glaucoma is essentially a disease which is attended by loss 
in the visual acuity, but the absence of this symptom, as is well 
recognized, does not preclude the possibility of the hardening 
process, for in 36 eyes in which we found other well-marked 
symptoms of the disease, central visual acuity was normal. 
When reliable information is desired of the visual condition, a 
study of the fields is of course imperative. 

After loss of sight, headache is the most prominent symp- 
tom, 44 patients stating that they suffered from it. This symp- 
tom did not affect all similarly; 11 described it as being 
temporal in character; 14 as frontal, 7 as occipital, while in 3 
instances it took the form of a hemicrania. Eight asserted 
positively that they never had any pain in the head. 

The most constant of the signs of glaucoma visible upon 
simple inspection is shallowing of the anterior chamber, due in 
most instances to a forward displacement of the lens. Though 
suggestive of glaucoma, a shallowing of the chamber does not 
necessarily indicate increased intraocular pressure, for it may 
be occasioned by a lens of excessive thickness or be due to an 
advance of the anterior surface of the lens of natural growth. 
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Nor is the size of the pupil in the early stage of much help, 
for in most instances there is but slight if any departure from 
the normal, either in size or reaction. The cornea is clear and 
there is seldom sufficient enlargement of the sclerai vessels to 
declare that they are actually engorged. 

Ophthalmoscopically the first thing to excite the suspicion of 
glaucoma is the tendency of the scleral ring to become visible 
all around the disk and its disposition to broaden, especially 
to the temporal side. This broadening of the ring goes hand in 
hand with the extent and depth of the excavation, though it 
usually precedes any definite cupping of the disk. Zentmayer 
and I found this sign in 147 of our cases; 33 times in beginning 
cases; 56 times in excavations to the temporal side; 40 times in 
complete excavations; 7 times in large shallow excavations, 
and 11 times in physiological excz vations. 

It is unnecessary here to dwell upon the characteristics of 
the excavation in the head of the nerve almost pathognomonic 
of glaucoma. It was present in 81.43% of all the eyes Zent- 
mayer and I tabulated. Although the excavation shows a 
marked predilection to occupy the temporal half of the disk, 
no part of the nerve escapes. In some cases it appears at the 
temporal edge of the disk as a continuation of the physiological 
excavation. From here it gradually spreads over the head of 
the nerve, encroaching upon its structure until only a narrow 
rim of nerve fibers remains at the nasal edge. 

Other signs of increased intraocular terision, such as the 
choroidal halo and the venous and arterial pulses, occur in 
such a small proportion of early cases that they cannot be 
looked upon as constant factors of the disease and their 
absence cannot be regarded as negative evidence for the 
existence of a glaucomatous state. 

A limitation in accommodation will be found in about 
40% of all cases. 

Much which was conjectural regarding the diagnosis of 
chronic glaucoma twenty years ago has been proven, by our 
increase in knowledge concerning intraocular tension and the 
extent of the visual fields, and no ophthalmologist can consider 
that he has made a thorough test of any case until it has been 
subjected to a tonometric examination and a proper study of 
the field of vision for small objects, as outlined by Bjerrum, 
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Seidel, R6nne, and others. But as I understand these two im- 
portant subjects will be treated by others, I will pass at once 
to my concluding topic, the control of glaucoma in its incip- 
iency by miotics, diet, etc., and here again I shall confine my 
remarks to chronic glaucoma, as the profession is agreed, I 
think, as to the employment of miotics in the acute forms of the 
disease. 

In addition to the paper already quoted, I have upon other 
occasions called attention to the value of miotics in chronic 
glaucoma. Thus, in 1908, I analyzed a series of 65 cases, of 
which all but 7 had been observed over a period of two years, 
and 12 for more than ten years, and the results attained by the 
constant and prolonged use of these drugs were favorably com- 
pared with a similar series of cases treated by iridectomy. 
Among the percentages deduced from this analytical study, it 
was found that central vision was maintained in the miotic 
series, each of whose cases was observed over an average period 
of five years and eight months, in 80% of the cases, in compari- 
son with 25% in the most favorable group of iridectomized 
eyes. In 1914, I published additional details regarding 13 of 
the cases reported in the 1908 group, and added an analysis of 
18 new cases which I had also followed over a prolonged series 
of years. 

Of the cases remaining from the 1908 series, but 22 eyes 
could be analyzed, as 3 were blind when they came under 
observation and 1 had been iridectomized. 

Of the 22, 17 eyes were either normal or showed but the 
earliest traces of glaucoma at the first examination; in three 
the disease was moderately advanced, while in 2 the glauco- 
matous process had progressed to such an extent that but 
little vision remained. Fourteen eyes of this first group re- 
tained practically normal vision and field as long as they were 
under observation, a general average of ten years. Three 
went blind while under treatment, in five, six, and ten years 
respectively. Of the 3 eyes in which the disease was but mod- 
erately advanced, 1 went blind in two years; the others main- 
tained vision eight and ten years, respectively. The results 
attained in the 2 eyes in which the disease was farthest ad- 
vanced were strikingly good, vision and field being maintained 
without further loss in.one case for ten years, while in the 
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second but a slight loss was recorded during the same period. 
Of the 18 cases reported for the first time, but 24 eyes were 
capable of analysis. 

Of these 24, 13 showed but the rudiments of the disease at 
the first examination, the glaucomatous process was moder- 
ately advanced in 8, while in 3, central vision and the visual 
field were greatly compromised. In the first group, prac- 
tically normal vision was maintained while the cases re- 
mained under observation, for periods ranging from five to 
eighteen years, an average of seven and one half years. 
In the second group of 8 eyes, vision was maintained for 
periods ranging from two to ten years, an average of about four 
years, while in the 3 eyes which were in the most advanced 
stage of the disease, vision was maintained for periods ranging 
from one to six years, an average of three years. 

The figures obtained by the analysis of these 31 cases 
agree in large measure with those published in connection 
with the 1908 series, and it may be remarked that just as the 
advocates of operative measures find beginning cases to be 
more amenable to treatment than those in the more advanced 
stages of the disease, so cases treated by miotics from the early 
stages give better percentages so far as the maintenance of 
central and peripheral vision is concerned. 

It is evident, from the foregoing, that in miotics we have a 
very valuable means of controlling chronic glaucoma in very 
many instances and that the prognosis is not so unfavorable as 
is at times given; but, as insisted upon in all my communica- 
tions upon the subject, to obtain proper results, the drug must 
be used constantly and continuously, that is to say, at the end 
of every third or fourth hour, and every day, without interrup- 
tion, through life. And here the limitation of the miotic treat- 
ment manifests itself, for the element of the human equation 
now comes into consideration, and I confess with increasing 
years of observation and experience, that I am compelled to 
include more and more cases each year in the class of those 
“in which there is doubt of the patient’s codperation in the 
persistence in the miotic treatment throughout the remainder 
of life.” Time and again I have been chagrined to discover 
that my instructions have been misunderstood or willfully neg- 
lected by most intelligent and responsible individuals, so that 
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I find myself, as the years go by, counseling operation more 
and more, not because I question the efficacy of the miotic 
treatment in suitable cases, but on account of my doubts as to 
its being faithfully adhered to. 

In analyzing my attitude in regard to miotics and operation, 
I find that I have finally arrived at the following. Operation 
is counseled in all cases where there is doubt of the patient’s 
willingness or ability to codperate in the miotic treatment. 
In view of the probable long duration of years in which the 
treatment may have to be employed, I advise operation on the 
most affected eye in subjects under fifty-five years of age, 
miotics being employed in both the operated and unoperated 
eye for the remainder of life. Operation on the second eye 
should follow if vision is found to be better maintained in the 
operated than in the unoperated eye. Operation should also be 
resorted to in all cases in which the disease progresses despite 
the faithful use of the drug for a period of six weeks or two 
months. 

The following regimen should also be prescribed in each 
case: massage of the eyeball; careful refraction at not infre- 
quent intervals; restriction of the use of the eyes at close work; 
a proper amount of exercise in the open air; favorable climatic 
conditions. The skin should be kept active, the gastro-intes- 
tinal apparatus regulated, and any local source of inflammation 
or irritation, neighboring on the eyes, such as inflammation in 
the nasal passages or their accessory sinuses, should be allayed. 
Particular care should be given to the peripheral circulation, 
nitroglycerin and strophanthus being often of value. Strych- 
nine should be administered, not only on account of its action 
on the circulation, but also because of its influence on the optic 
nerve. On account of their anti-rheumatic properties, the 
salicylates are of decided value and should be administered 
frequently for continued periods. Patients should abstain 
from the use of tobacco and alcohol and should, in so far as it 
is possible, be relieved from business and other cares. 





THE TONOMETRY OF GLAUCOMA.' 
By WILLIAM McLEAN, M.D., New York. 
(With one illustration in the text.) 


As a preface to my paper I would like to report the result 
of the experiment made the early part of this evening in which 
so many of those present were kind enough to participate. To 
those who did not get a chance to examine the apparatus I will 
explain that we had a manometer of standard type to which 
was connected a freshly enucleated pig’s eye. With this 
apparatus we were able to produce any desired intraocular 
pressure and have that pressure indicated by the manometer. 

The technique employed in each test was to start with a 
subnormal intraocular pressure and gradually increase the 
pressure until the oculist by finger palpation estimated the 
pressure to be normal. The intraocular pressure was then 
increased until the examining oculist estimated it to be at 
the upper limit of normal. 

In general the intraocular pressure had to be raised some- 
what above 20mm before the eye was considered above sub- 
normal. The lowest upper limit of normal, with the excep- 
tion of one man, was estimated to be 35 while the highest upper 
limit was given as 46. Most of the men making the test gave 
pressures for the upper limit which ranged within 36 and 42 
mm Hg. I have tried this same test on two previous occasions. 
In one the average upper limit was 42 while the average for the 
other test was 40.5mm Hg. 


Most if not all of the symptoms of glaucoma can be ex- 
plained on the ground of increased intraocular pressure. 
While the phenomena attending many of the symptoms of 
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glaucoma are already admitted and can be directly traced to 
an increased intraocular pressure, theories tending to prove 
that increased pressure is accountable for other symptoms seem 
just as logical as the theories presented for other agents, as the 
causative factor. 

The pallor of the disk, the peculiar depression of the floor of 
the disk (the so-called glaucomatous cupping) which Elliot 
says is, next to increased intraocular pressure itself, the best 
known sign of glaucoma, the alteration in the vessels and in 
their direction as they pass from the center of the disk to the 
surface of the surrounding retina, the changes in the visual 
fields, the photopsiz, pains, alterations in the shape and size 
of the different chambers of the eye, and the diminution of 
vision, are all either admittedly due directly to increased in- 
traocular pressure, or the theories that can be advanced that 
increased intraocular pressure is the cause are to me quite 
tenable. 

The time allotted to me for this paper, and the subject 
assigned me, preclude my entering into a discussion of those 
theories. Thus it may be seen that the subject of increased 
intraocular pressure at once becomes one of the main features 
of the broad subject of glaucoma. 

What constitutes increased intraocular pressure? In other 
words what are the limits of normal intraocular pressure? In 
giving directions on the use of my tonometer I have placed 
the limits of normal as between 22 and 40mm of mercury 
manometer pressure as registered directly on the scale of the 
tonometer. Those readings must not be confounded with 
the Schiotz instrument. Their values are different. 

The McLean tonometer can be adopted as a routine of the 
ophthalmologist’s examination without adding more than three 
minutes to the time allotted for the examination of each pa- 
tient. I have had communications from oculists telling me 
that since adopting the McLean tonometer they are making 
many more readings, as with that instrument there is no time 
lost in adjusting or changing the weights, and in translating 
the reading from the chart or table. The average time I allow 
for the reading is about two minutes, which includes the time 
from the instillation of the drops to the finish of the reading. 
I have found the Allison chair most serviceable for office prac- 
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tice, as with that chair the patient can be placed in a comfort- 
able semi-reclining position quickly, and with the headrest 
properly adjusted the head is in a position so that the eyes are 
looking vertically upward. 

The steps I pursue in making a reading are as follows: instil a 
drop of holocain 1% in the eye or eyes to be tested; allow about 
one minute to elapse, then tilt the chair backward to the proper 
angle so that the eyes can look comfortably, directly upward 
to the ceiling. An easy way to get the patient to look directly 
upward is to have a black disk of about six inches diameter 
painted on the ceiling vertically above the head of the patient. 

By a spreading motion with the thumb and finger of one 
hand lift the upper and lower lids from the eyeball, and with 
the other hand place the footplate of the tonometer squarely 
on the center of the cornea under examination, and read off 
the deflection of the indicating needle directly in mm of mer- 
cury manometer pressure. One good reading with the to- 
nometer placed squarely in the center of the cornea, and es- 
pecially if there is a regular oscillation of the needle of 1 to 
6mm is to be preferred to an average of three or four possibly 
faulty readings. 

Where an oscillation occurs the lower limit of that oscillation 
is to be considered as the intraocular pressure of that eye. 
Those oscillations are synchronous with the heart pulse, and 
the range, in a way, simulates the systolic and diastolic pres- 
sures of the blood. 

I doubt if there can be a fixed upper limit above which we 
can say there is glaucoma, and below which there is no glau- 
coma. By that I mean that one patient may have an intra- 
ocular pressure which for that patient is perfectly physiological 
while that same pressure in another patient will be pathologi- 
cal. I have fixed forty as the upper limit of safety because I 
have never found a normal eye which registered above forty 
although I have found a number of normal eyes that did regis- 
ter as high as forty. On the other hand I have found a few eyes 
that registered 36 with the McLean tonometer and 22 with 
Schiotz in which symptoms of glaucoma were present. There 
are to be found in the literature a few cases which presented 
symptoms of glaucoma with the intraocular pressures below 
the upper limits of normal. 
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Singularly the normal young adults I tested, those not above 
twenty-five years of age, frequently presented intraocular 
pressures between thirty-five and forty while those of more 
advanced years, above sixty, who did not present symptoms of 
glaucoma, frequently gave readings below 30mm of intraocular 
pressure. Those findings are similar to the reports of other 
writers. 

I believe the few cases of glaucoma simplex that present 
unmistakable evidences of the presence of the disease but yet 
show with the tonometer an intraocular pressure within the 
limits of normal are to be divided into two classes. One class 
are those in which the lamina cribrosa stretches under a pres- 
sure that can be firmly sustained by the lamina cribrosa of the 
average individual. Fuchs concurs in this view, and says: 
“there are cases of glaucoma simplex in which the tension is 
never found distinctly increased. In these cases we must 
assume that the lamina cribrosa is particularly yielding so that 
it is forced backward by a pressure that does not perceptibly 
rise above normal limits.”’ 

The other class are those that give histories of attacks of 
blurred vision, halos, and uncomfortable feelings in the eye, 
but an interim examination with the tonometer will reveal a 
pressure well within the upper limit. Those are cases that I 
believe present transitory increases of intraocular pressure of 
considerable magnitude. One writer recently reported a case 
of that type which gave a history that would lead one to think 
of transitory attacks of glaucoma. He made a reading with 
the tonometer and pronounced the pressure as normal. Later 
he was called to the house of the patient and found her suffering 
from an attack of glaucoma. Not having his tonometer with 
him he took the tension by finger palpation and pronounced it 
“‘stony hard.’’ He prescribed miotics for immediate use and 
much to his surprise the case promptly regained its previous 
condition. 

I might cite a case that was referred to me four years ago 
which presented the following: vision with correction 34 +; 
there had been attacks of disturbed vision as though looking 
through a fog, and the street lamps had a halo of colored rings. 
She had recently been in the hands of two oculists one of whom 
had made a diagnosis of glaucoma and wanted to operate 
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although at that time none of these symptoms were present 
and the Schiotz recorded 18 as the intraocular pressure. She 
refused the operation and the oculist prescribed pilocarpine 
for constant use, which at that time she did not tolerate well. 
At the time of my first examination her subjective symptoms 
of glaucoma were not present, and the McLean tonometer 
recorded an intraocular pressure of 34 in the right eye and 33 
in the left. However, the fields for form and color were very 





McLean Tonometer 


slightly constricted. There was a very pretty physiological 
cupping, and the vessels were not changed in course or ap- 
pearance. 

She has been under my observation since, but in the four 
years has not had an attack just as she related in her history. 
Tonometer readings taken during the four years have ranged 
from 30 to 36. With the exception of one period in September, 
1916, miotics have not been used, and the glaucomatous pic- 
ture has not increased. In September, 1916, she came to me 
and reported that there had been a sensation in the right eye 
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similar to the sensations experienced at the beginning of pre- 
vious attacks. At that time the tonometer recorded 36 as the 
intraocular pressure. Pilocarpine 1% was prescribed and the 
attack never culminated. At her last visit, a short time ago, 
her vision was $$ +, the tonometer recorded 30 in the right 
eye and 33 in the left, and the fields and fundi had not mate- 
rially changed. 

Orr reported a case of glaucoma simplex with cupping of the 
disks without perceptible rise in tension, and explained it by 
rises of pressure so slight as to be within the normal limits for 
the average eye. 

In making tonometer readings I always use holocaine as an 
anzsthetic, as the anesthesia takes place quicker than with 
cocaine, its effects are more transient, and yet it offers plenty of 
anesthesia for the operation. In the possible presence of 
glaucoma it is safer than cocaine. I have known of acute 
glaucoma following, within a few hours, the use of cocaine, but 
aside from the one case reported in the literature I do not know 
of holocaine producing that unfortunate sequela. 

Tonometer readings taken while the patient is under deep 
general anesthesia are not to be considered as representing the 
true intraocular pressure of that patient in the conscious state. 
The deeper the anesthesia the lower will be the tonometer 
readings. 

If I may be permitted, I would like to repeat the report I 
gave before this Society of the experiment in which the vitreous 
chamber of three living human eyes, in situ, was connected 
directly to a manometer, and corresponding tonometer and 
manometer readings made. Since reporting these three cases, 
I have been further favored with the privilege of making a 
similar test on a fourth eye. I ask your indulgence because of 
the extreme rarity of this test. Aside from the four I have 
made, I have been unable to find any similar report except one 
case each by Weber and Wahlfors. 

In my first case tonometer readings were made on both eyes 
under holocaine anesthesia. The pressure of the affected eye 
was recorded as 75 (Schiotz) while the healthy eye registered 
19 (Schiotz). Immediately afterward under ether, the affected 
eye registered 45 Schiotz and the healthy eye 10 Schiotz. A 
canula of 2mm bore with a valve which was closed was thrust 
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into the vitreous chamber well back of the ciliary processes. 
After everything was in readiness and the position of an air 
bubble in a glass capillary tube 30 inches long which contained 
but 10 minims of fluid was noted, the valve was opened. It 
was found that a manometer pressure of 65mm was necessary 
to maintain the bubble at its original mark. With the needle 
in the vitreous chamber we were able to make tonometer read- 
ings and compare them with the manometer. These readings 
were as follows: Manometer pressure, 65mm Hg; Schiotz to- 
nometer indication, 50mm. 

On the second human case tested, readings were made of the 
affected eye only. Before general anesthesia a Schiotz tonom- 
eter reading of 88mm was made, and at the first reading under 
general anzsthesia the Schiotz recorded 72mm. The canula 
was immediately inserted, and the Schiotz again recorded 72, 
which shows that the insertion of the needle made no change 
in pressure. The valve was opened connecting the interior 
of the eye with the manometer, and a manometer pressure of 
88mm was required to keep the air bubble in its original posi- 
tion. As the anesthesia was increased corresponding tonom- 
eter and manometer readings were made which were: 


Manometer 86 Schiotz tonometer 72 
oe 8 I “ “ 54 


“ce 


72 oe “ce 47 


As the anesthetic was continued there was no decrease of in- 
traocular pressure below 72 manometer so the experiment was 
concluded and the eye enucleated. 

The experiments on these two cases were made before I had 
my tonometer completed, but on the third and fourth cases 
both the Schiotz and McLean tonometers were used. 

With the third case on account of the condition of the patient 
we were allowed time to make only one reading with each in- 
strument, and those were made after the patient was thor- 
oughly anesthetized. The readings of this case were Schiotz, 
40; McLean, 58; and the manometer registered 60. 

On the fourth case under holocain a reading was made of 
46 Schiotz and 70 McLean. After the patient was etherized, 
a reading was made of 43 Schiotz and 62 McLean. The needle 
was inserted with the valve closed as in the other cases, and 
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the Schiotz again recorded 43 and McLean 62. The valve was 
then opened and a manometer pressure of 65mm of Hg. was 
required to maintain the bubble at its original position. 

The indications were: 


in the first case the Schiotz recorded 50; and manometer 65 
second oe “ee “e ae 92; “cc [zi 88 

“ “ third ““ Schiotz 40; McLean, 58; “ ae 60 

a) “ fourth “oe o“ 43; e 62; “ “ce 65 


In all of these cases except the third there was a very free 
oscillation of the air bubble which was synchronous with the 
heartbeat, all the time the valve was open, and in the third 
case it was fairly good. This oscillation showed that the in- 
terior of the eye and the manometer were in free communica- 
tion and that we can rely on the manometer as giving us a true 
indication of the intraocular pressure of the eye. 

In making tests to obtain some data regarding intraocular 
pressure, I have made records of 9736 individual readings on 
actual eyes where the interior of the eye was connected directly 
with the manometer. The eyes used were human, pigs’, cats’, 
dogs’, and rabbits’. In the four living human cases above re- 
cited and in a number of the animal experiments, correspond- 
ing tonometer and manometer readings were made both im situ 
and after enucleation. Both water and mercury manometers 
have been employed. Of tonometers Schiotz, Gradle, and 
McLean were used; in all over eight hundred tonometers were 
employed in making these tests. 





VISUAL FIELDS IN GLAUCOMA.‘ 
By LUTHER C. PETER, M.D., PHiLaDEvpuia, Pa. 


(With five figures in the text.) 


A STUDY of the visual fields in glaucoma reveals the 
following facts: 

(1) Central vision as a rule is preserved until a late stage of 
the disease. 

(2) Color fields are usually present in the central zone until 
concentric contraction has made great inroads upon the peri- 
macular area. 

(3) Peripheral field changes are usually first observed in the 
upper or lower nasal quadrants and subsequently either take 
on a concentric contraction or an irregular quadrant defect 
which eventually becomes continuous with the blind spot of 
Mariotte. 

(4) Central defects consist of an enlargement of the blind 
spot of Mariotte and of arched or sickle like scotomata which 
radiate from the blind spot above and below the macula; these 
scotomata usually begin in the peripheral field and travel to- 
wards the blind spot although their development may progress 
towards the periphery and towards the blind spot. 

These facts are substantiated by clinical experience. Special 
interest centers in the reasons for the bizarre types of changes 
as compared with other forms of atrophy. I believe, there- 
fore, that the time allotted to this phase of the subject can be 
most profitably spent in a discussion, first of the arrangement 
of the retinal nerve fibers and the retinal circulation, second, 
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the evolution of the process which gives rise to the perimetric 
symptoms in glaucoma, and third, the variations in the peri- 
metric findings. 

According to Saltzmann and other anatomists the nerve 
fiber lair of the retina has a very definite arrangement. For 
the most part the fibers pass in a radial direction toward the 
optic nerve. To the temporal side, however, this regular and 
direct arrangement does not obtain. The papillomacular 


Distribution of retinal nerve fibers 


bundles pass, as it were, from a horizontal raphe in the macular 
region, arching slightly above and below this raphe towards 
the disk. The fibers just beyond the temporal side of the 
macular raphe form almost a half circle. In order to reach the 
optic nerve the extreme temporal fibers must pass above and 
below this macular area of nerve bundles and, therefore, are 
decidedly arched and bowed. In the accompanying cut the 
arrangement is diagrammatically and graphically. illustrated. 
In the stretching process, to which the nerve fibers are sub- 
jected, it is readily understood, therefore, just why the pe- 
ripheral nasal fields should be the first to show evidence of 
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shrinking. Associated with this definite arrangement of nerve 
fibers should also be mentioned the scant blood supply of the 
temporal region as compared with the nasal side of the retina. 
This distribution of the retinal arteries is so well understood 
that it needs no further explanation. The latter anatomic 
peculiarity paves the way for a better understanding of the 
early nasal shrinkage in acute congestive attacks of glaucoma, 
and the former, contraction of the same parts of the field during 
the development of the more chronic process. 
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Fields of a case of chronic glaucoma, illustrating the development of 
Bjerrum’s sign. Taken 7-11-17 

In the evolution of the glaucomatic cup the diminished blood 
supply to the temporal retina and blocking of the functional 
activity of the extreme peripheral fibers are both in evidence. 
The papillomacular bundle occupies a relatively large part of 
the optic nerve. The macular raphe is well supplied with short 
direct and relatively more numerous nerve fibers than the peri- 
pheral retina. This fact explains the first of the accepted state- 
ments, namely, that central vision usually remains unimpaired 
until sight is about to disappear. The fibers in this area are 
superimposed to a greater extent and are more readily pre- 
served in their physiologic activity than the longer, scantier, 
and less protected temporal fibers. 

Above and below the macular bundles, the fibers are particu- 
larly vulnerable because they are relatively few in number, of 
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much greater length and are exposed to a greater stretching 
process as the optic cup recedes and they are brought in con- 
tact with the sharp resisting edge of the cup. This particular 
vulnerability accounts for the first evidence of peripheral field 
change, namely, the upper or lower nasal cut. To a fully de- 
veloped sector of lost function, caused in this manner and ex- 
tending up to and including the blind spot of Mariotte, has 
been assigned the name of Bjerrum’s sign or symptom. In its 
formation when the shrinkage begins in the peripheral field and 


Taken 9-11-17 


is in process of expanding toward the blind spot, Rénne has 
defined the defect as a ‘‘nasal step.’’ One rarely finds sharp 
angular defects in perimetry and their presence in “‘ field taking”’ 
is usually due to inelastic and inaccurate methods of study. In 
these ‘‘nasal steps,’’ however, found in glaucoma, one often 
notes sharp lines and angles. Just below the macular raphe, 
for example, one may find a field extending to its full normal 
limitations whereas the bundle above the macula may be des- 
troyed and a sharp knife-like division will, therefore, be noted 
in the field. A fact which is not generally noted is the preser- 
vation of the color fields up to the meridian passing through 
the macular raphe along with that for form. 

Seidel has added a third sign to this group of central defects 
in the glaucomatic field, namely, an enlargement of the blind 
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spot of Mariotte above or below, simultaneously or succes- 
sively. If this enlargement progresses Seidel’s sign is supposed 
to develop into Bjerrum’s sign. In view of this claim it is in- 
teresting to study the fields of a case which I have had under 
my care for some years. In the upper nasal quadrant there is a 
typical Bjerrum’s sign with the stages of its development well 
illustrated. Under the point of fixation is a Bjerrum’s sign in 
the making, a development of the last two months. Note that 
the upper defect has developed from without. It has advanced 


Taken 5-7-18 

towards the blind spot—the logical manner as one would con- 
clude from our knowledge of the minute anatomy of the retina 
and its blood supply. The inferior scotoma, however, is ad- 
vancing in both directions but more definitely so towards the 
blind spot. That some of the peripheral parts are functionat- 
ing is evidence that certain bundles have thus far escaped. 
In marked contrast to the atrophies usually observed, primary, 
secondary, and consecutive, in which the process is a descend- 
ing one, that of glaucoma is an ascending disease. This differ- 
ence is especially noticeable in the behavior of the colors, with 
a discussion of which we will conclude this paper. 

That enlargement of the blind spot occurs in all cases of 
glaucoma with or without Bjerrum’s sign is easily demon- 
strated. It is, however, a rather symmetric defect and is easily 
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explained. Fuchs has called our attention to the fact that the 
most peripheral optic nerve fibers terminate immediately 
beyond the optic nerve in the retina; or to speak more correctly 
the retinal nerve fibers immediately surrounding the optic disc 
pass into and form the most peripheral part of the optic nerve. 
As the resulting pathology in glaucoma is largely centered in 
the nerve head or cup, these most peripheral of optic nerve 
fibers must necessarily be involved early in the stretching proc- 
ess. An enlarged blind spot, therefore, is a natural sequence. 


Taken 12-30-19 


Color Fields.—When, as it sometimes happens, the fields for 
form are concentrically contracted and no angular defects are 
noted, color fields suffer some but not in the same proportion 
as is noted, for example, in primary optic atrophy. Color 
sensation is preserved in the central zone at times when only 
small islands for form are left. In primary optic atrophy we 
usually find color defects precede that noted in form, and color 
sensations may be absent when form is recognized in a fairly 
large central area. This preservation of color sensibility in the 
central zone until a late period in the history of glaucoma is 
due to the better nourishment of this part of the retina. Peri- 
pheral loss undoubtedly is nutritional in origin; that is, the 
periphery suffers first from a deficient blood supply and second 
from its remoteness;—conductivity from the peripheral field 
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is more readily interrupted by the stretching process as ex- 
plained above. As color is not well represented in the most 
peripheral parts of the retina, color defects are only pronounced 
as the color zones are invaded. 

In the sector defects the color loss is early and a good fore- 
runner of the rapidly approaching absolute scotoma. In this 
it follows the rule in nerve fiber degeneration. Above and 
below these sector defects, however, it is to be noted that color 
sensation is preserved up to the line of demarcation as outlined 
by the white test object, providing this preserved area does not 
show signs of atrophy. 

In glaucoma simplex, when increased intraocular tension 
eludes detection, the anterior chamber is normal in depth and 
the glaucomatic cup is sufficiently questionable to raise a point 
of differentiation between primary optic atrophy and glaucoma 
simplex, the young ophthalmologist and those of more mature 
experience will find this behavior of the color fields a nice 
point in the differentiation. 

In short, throughout the course of the disease, from its in- 
ception until blindness supervenes in a glaucomatic eye, the 
campimeter in its various modifications, will furnish the vade 
mecum which will guarantee a safe and intelligent guide in the 
management of this most unfortunate disease. 





‘THE OPERATIVE TREATMENT OF GLAUCOMA. * 
By Dr. JOHN E. WEEKS, New York. 


| be considering the operative treatment of glaucoma in the 

short time at my disposal, it is expedient to mention the 
principal forms of glaucoma and speak of the operative proce- 
dures best suited, in the opinion of the writer, for the treat- 
ment of each form. 

Congenital glaucoma, of which buphthalmos is the principal 
form. The pathological anatomy in buphthalmos presents 
almost total closure of the lymph spaces at the filtration angle 
in virtually all cases, making it apparent that nothing but a 
filtering cicatrix will be of any value in the operative procedure. 
The fibrous coat is thin and to some degree elastic, making a 
large opening in this coat dangerous to the integrity of the 
globe. Sclerotomy, iridectomy, and cyclodialysis are not cal- 
culated to obtain a satisfactory filtering cicatrix. The La- 
grange operation would succeed better, but the sclera is so 
thin that the ordinary triangular piece of sclera cannot be 
readily obtained and the wound is apt to gape and to be in- 
adequately covered by a conjunctival flap. The site of the 
attachment of the ciliary body, the annular ligament, is far 
from the corneal margin and the conjunctiva extends well over 
a relatively wide zone in front of this attachment, making it 
easy to trephine under a liberal conjunctival flap, without in- 
juring any important structure. The trephine opening can be 
very satisfactorily covered. On account of the thinness of the 
fibrous coat a large trephine should not be used as some enlarg- 
ment of the opening usually occurs as a result of stretching of 
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the sclera. I therefore recommend for this operation a trephine 
not to exceed 1.5mm in diameter. If the iris presents, a piece 
as liberal as can be easily secured should be excised. In very 
young infants with buphthalmos, paracentesis subconjunc- 
tivally employed may be of much temporary benefit. 

Juvenile glaucoma (precocious senile) a term used to indi- 
cate the development of glaucoma in early life, is so closely 
allied to the ordinary senile glaucoma that no distinction need 
be made in considering the surgical treatment. Senile glau- 
coma may be conveniently divided into congestive and non- 
congestive glaucoma, and the congestive form into acute and 
subacute. In ali forms of juvenile and senile glaucoma the 
iris angle is encroached upon. For a relatively long period of 
time the iris angle is not obliterated but is in the congestive 
cases temporarily closed and again becomes open. In the 
chronic cases a long period of partial closure precedes the final 
obliteration. In congestive glaucoma there is but little of a 
sclerosing process affecting the sclerocorneal junction in the 
earlier stage, but in noncongestive glaucoma (simple chronic) 
the sclerosing process apparently advances from the beginning, 
obliteration of the iris angle being a more or less delayed phase 
of the development. An understanding of the anatomical 
changes that take place in glaucoma and the chronological 
order of these changes enables the operator to select the opera- 
tion best suited to the individual case. 

What are the indications for operation in glaucoma? 
Broadly speaking, in all cases of confirmed glaucoma in which 
diminution in the size of the visual field and diminution in the 
acuity of vision cannot be wholly prevented by the use of 
remedies, principally miotics, operation should be resorted to. 
In acute congestive glaucoma an attempt to relieve the acute 
symptoms, extending over a period of six to forty-eight hours, 
should be made in order to have the eye in the best possible 
condition for the operation. In regard to the time for opera- 
tion, all experienced ophthalmologists agree that the earlier the 
operation is performed the better are the chances for a success- 
ful and satisfactory result. 

Iridectomy. The classical iridectomy does not contemplate 
the forming of a filtering cicatrix. How then does it do good in 
glaucoma? 
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1. In the early stage of glaucoma iridectomy by removal of 
iris and traction on the remaining iris opens up the iris angle 
and permits of the free escape of fluid from the eye. 

2. By excising iris tissue additional lymph spaces in the iris 
tissue are opened and aqueous humor finds more ready exit 
through the lymph channels and veins of the iris than occurred 
previous to the iridectomy. 

If these are the things accomplished by the classical iridec- 
tomy it is easy to determine in what class of cases iridectomy 
can be employed to best advantage, namely, in the very early 
stage of all varieties of congestive glaucoma and in the, if 
possible, earliest stage of noncongestive glaucoma, or before 
the sclerosing process has advanced to any great degree and 
before the iris has become adherent at the iris angle and has 
begun to atrophy. Iridectomy in the later stage of glaucoma, 
unless employed with the aim of producing a filtering cicatrix, 
is of little value. Particularly is this a fact as regards non- 
congestive glaucoma. This was fully recognized by von Graefe 
who was insistent on the necessity to perform iridectomy in 
the very early stage of the disease in order that the results 
might be satisfactory. When are we to select an operation that 
contemplates the establishment of a filtering cicatrix? This 
question may be answered by the statement that such an opera- 
tion should be selected so soon as the lymph spaces at the filtra- 
tion angle and in iris tissue are permanently closed to the extent 
that removal of iris tissue cannot restore a normal balance 
between the inflow and outflow of intraocular fluids. When 
this period of transition between the choice of operations is 
reached in the various cases is not always an easy matter to 
determine, particularly in the noncongestive form of glau- 
coma. However, it is better to err on the right side, that is, it 
is better to choose an operation permitting of the establish- 
ment of a filtering cicatrix earlier than is necessary rather than 
later than is necessary. There have been numerous operations 
devised for the formation of a filtering cicatrix. Only a few of 
the more promising will be mentioned: “Major Herbert 
(Trans. Ophth. Soc. U. K., vol. xxiii., 1903) has devised a num- 
ber of operations all for the purpose of obtaining a cystoid 
filtering cicatrix. He made a large sclerotomy with a large 
conjunctival flap and produced a large prolapse of the iris. 
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The wound healed, the prolapse being covered by the conjunc- 
tiva. As the iris tissue resisted the passage of fluids, he finally 
excised a small piece of iris, establishing a fistula at once. Her- 
bert reported the results of 130 operations. In 13 the iris was 
left intact; in 5 iridotomy was performed; and in the rest iri- 
dectomy was performed. The relief of tension was certain and 
permanent, although in some cases this was not established 
until massage and miotics had been used for periods of two to 
three months. He held that the risk of late infection was small 
and that early serious complications were less frequent than in 
similar cases operated on by a broad iridectomy. Herbert 
claims that this method is better able to provide a permeable 
scar than any other. He admits that there is some risk of in- 
fection and that sympathetic ophthalmia may result, but that 
both are so infrequent that they may be disregarded. 

Holth (Annales d’Oculist., March, 1907) makes an incision 
either with a linear knife or with a keratome. With the former 
the incision is made 6 to 8mm long at the limbus with the for- 
mation of a conjunctival flap. With the latter the conjunctiva 
is pierced 8mm from the corneal margin in order to supply a 
conjunctival flap. The point of the keratome is advanced sub- 
conjunctivally to 1mm from the corneal margin, where it is 
made to pierce the sclera, and the incision 6 to 8mm long is 
made in this plane. An iridotomy or iridectomy is done, the 
iris drawn into the angle of the scleral wound and left incar- 
cerated (iridencleisis) or slightly prolapsing. Holth reported a 
series of 41 operations and, in alater paper (Annales d’Oculist., 
July, 1909), a series of 87 operations. In the total number of 
operations he obtained 85.3 per cent. of filtering cicatrices. 
He had no bad results. Some of the cases were satisfactory 
when examined two months to two years after the operations. 

Borthen (Archiv f. Augenheilk., Bd., xlv., 1909) reported 
having done fifty similar operations for the production of a 
subconjunctival prolapse of the iris in simple and absolute 
glaucoma. He claims to have obtained the desired results in 
every case. 

Maher (Ophthal. Rev., 1909, p. 185) endeavors to produce a 
cystoid scar by opening the eye as far as the usual iridectomy, 
dragging a portion of the iris from its ciliary attachment, 
leaving the loop thus produced prolapsed for a week and then 
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excising it with the scissors, close to its scleral attachment at 
each angle of the wound. Sometimes the iris was cut at one 
angle of the wound at the time of the operation and left hang- 
ing at the other angle. Plastic iritis followed in one case. 
Maher admits the liability of infection, but does not consider 
it of much importance. The Lagrange and the Elliot opera- 
tions are so well understood that a description of the technique 
is not necessary here. The operation of Verhoeff is a modifi- 
cation of the trephining operation, and need not be considered 
separately. 

A study of the reported results after the Lagrange and after 
the Elliot methods leads one to conclude that the one is about 
as effective as the other in the treatment of glaucoma. The 
choice of either will depend on the experiences of the individual 
operator. It is probably safe to say that these two methods 
are superior to any others that have so far been devised. 

Secondary Glaucoma. In my practice, secondary glaucoma 
is encountered in about 4 per cent. of the cases of cataract ex- 
traction. In some of these cases the capsule of the lens appears 
to be the cause. 

It has occurred to me a few times that after a cataract ex- 
traction the iris on one or both sides of the coloboma in com- 
bined extraction and extraction after preliminary iridectomy 
has become incarcerated in the angle of the wound. Hyper- 
tension has developed subsequently in some of these cases. 
If the anterior chamber is opened at a suitable place and the 
columns of the coloboma on the incarcerated side are freely 
divided, the hypertension will be relieved in the majority of 
such cases. There are some cases of hypertension following 
cataract extraction, not due to either of these causes, which 
may be relieved by operation. In one patient coming to me 
after operation for the removal of cataract by a colleague, a 
trephining, made at the outer part of the coloboma, a Imm 
trephine being used, gave permanent relief. In a case of simple 
extraction by me, hypertension developed about six weeks 
after the uncomplicated extraction. In my absence from the 
city Dr. Herman Knapp performed the usual iridectomy, per- 
manently relieving the hypertension. The patient was subse- 
quently under my observation for eight years. The tension of 
that eye remained normal. 
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In secondary glaucoma accompanying acute or subacute 
iritis, the hypertension will as a rule subside spontaneously in a 
few days. At times, operative procedure becomes necessary. 
In these cases paracentesis, one or more times, followed by 
opening the wound every second or third day, is usually suffi- 
cient. The paracentesis should be made at the limbus, pushing 
a narrow flap of ocular conjunctiva before the point of the 
knife, so that the wound at the sclerocorneal margin will be 
covered when the knife is removed. Rarely an iridectomy up- 
ward is required. 

The secondary glaucomas that follow sclerokeratitis, or after 
interstitial keratitis, are not usually successfully treated by a 
simple iridectomy. In these cases, since the glaucoma follows 
the partial closure of the lymph spaces at the sclerocorneal 
junction by the sclerosing process following the inflammation, 
a filtering cicatrix must be obtained by some form of operation 
in order to give permanent relief from the hypertension. Such 
a filtering cicatrix must be obtained in virtually all chronic 
cases in which the anterior chamber is deep. 

I have performed the Elliot trephining operation sixty-four 
times. Unfortunately, I have had intraocular hemorrhages 
follow in two cases, iritis in six cases, detachment of choroid 
in two cases, return of tension from blocking of the opening in a 
number of cases, and late infection in two cases. At present I 
limit the use of this method to buphthalmos, some cases with 
deep anterior chamber, and to cases of chronic simple glaucoma, 
mostly with relatively low hypertension. The Lagrange opera- 
tion, which I have performed at least three hundred times, is 
relied on for the forms of glaucoma other than those reserved 
for the Elliot operation. The operation is performed as de- 
scribed by Lagrange, except that the incision is seldom more 
than 5mm long (Lagrange advises 7mm). The shorter incision 
is employed to avoid the danger of prolapse of the head of the 
ciliary body or of the lens into the wound, and to lessen the 
possibilities of escape of vitreous. In this series of cases there 
has been deep intraocular hemorrhages twice. The openings 
have been occluded by the falling forward of the head of the 
ciliary body in four. There has been loss of vitreous in three 
cases. Hypertension has recurred in a small percentage of dis- 
pensary cases because of inability to have the after-treatment 
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followed up; but in private cases, hypertension has recurred to 
an extent to nullify the result in only four instances. There have 
been but two light cases of iritis and no case of late infection. 

In employing this operation the after-treatment is very 
important. Massage should be practiced daily, beginning 
forty-eight hours after the operation in all cases in which the 
tension is not subnormal, for the purpose of gently forcing a 
very small quantity of the aqueous through the scleral opening, 
causing the conjunctiva covering the opening to bulge slightly. 
The massage should be continued a few days or weeks, as is 
found necessary, to secure a filtering cicatrix. The patient can 
be readily instructed how to perform the massage, and the 
after-treatment can then be conducted without the presence 
of the surgeon. The results in private patients have been most 
satisfactory. It is my opinion that the Elliot operation will 
give a higher percentage of permanent relief of hypertension in 
patients who cannot have satisfactory after-treatment, as in 
dispensary practice; but in private practice a greater percen- 
tage of satisfactory results, in the class of cases mentioned, can 
be obtained by the Lagrange method. 

In regard to late infection, this has been met with in cataract 
extraction followed by cystoid scars, as well as after the Elliot 
and the Lagrange operations. In all procedures in which a 
cystoid filtering cicatrix is made there is undoubtedly some 
danger of secondary infection—the thinner the wall of the cyst 
the greater the danger. In the writer’s opinion all patients 
with cystoid scars should be cautioned to cleanse the eyes at 
least once daily with a bland aseptic solution in order to guard 
against infection of the conjunctiva that might lead to infec- 
tion of the globe. 

Eyes with ‘‘idiopathic’’ glaucoma of the nonacute type are 
subject to degenerative changes even after the correction of the 
hypertension and we must not expect as high a percentage of 
such eyes to retain the vision present after a successful opera- 
tion as would obtain after iridectomy for other conditions. 
Eyes with advanced degenerative changes, particularly the 
chronic cases in which atrophy of the optic nerve is consider- 
able, not infrequently continue to degenerate, but more slowly, 


after hypertension has been completely and permanently 
relieved. 





REPORT OF THE TRANSACTIONS OF THE OPHTHAL- 
MOLOGICAL SECTION OF THE ROYAL 
SOCIETY OF MEDICINE. 


By Mr. H. DICKINSON, Lonpon. 


An ordinary meeting of the Section was held on February 
4th, under the presidency of Mr. W. T. Hotmes SPICER, 
F.R.C.S. 

Mr. G. WINFIELD ROLL showed a patient who exhibited 
new-formed vessels on the iris. The history of the condition 
dated frominfancy. The right eve had a number of vessels on 
the front of the iris, radiating from the periphery to the margin 
of the pupil. The eye was blind, and somewhat disorganized, 
and it having recently become painful, the patient was anxious 
to part withit. The good eye showed areas of coloboma in the 
fundus, that below the disk appearing like a congenital one in 
the choroid. A floating band in the vitreous came forward to 
the back of the lens, but Mr. Roll was unable to trace it to its 
attachment. The patient was highly astigmatic, namely, ;°; 
with prism. He asked for suggestions as to causation. 

Mr. E. TREACHER COLLINS pointed out that some of the 
vessels of the iris seemed to turn round the pupillary border, 
others were in front of the lens capsule. He thought the condi- 
tion was probably the persistence of the foetal vascular system. 
When the eye had been removed he believed there would be 
found a patent central hyaloid artery. 

The PRESIDENT spoke of having seen a certain number of 
similar cases, and in one case it was inflammatory, an old iritis 
and cyclitis case, followed by increased tension. At that time 
he was not clear as to how far the prolonged use of eserine 
increased the growth of the vessels. 

Dr. A. HuGH THompPson showed a case of macular detach- 
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ment of the retina, probably by new growth. His colleagues 
advised excision of the eye without delay. Four months ago, 
there was very little to see: the macula was not raised more 
than 2 d., and the diagnosis was by no meanseasy. Since then, 
however, there had been a regular gray detachment, and it was 
steadily increasing. There had not yet been any increased 
tension. If the cause was a new growth, it occurred exactly at 
the macula, which was not a common site for growth. 

Mr. H. GRIMSDALE showed a case of pulsating exophthalmos 
of sixty-five years’ standing; the case was exhibited in 1883 by 
the late Mr. Frost. It followed on a street accident. In the 
literature the statement was generally made that the promi- 
nent feature of these cases was paralysis of thethirdnerve. In 
the few cases he had seen, however, it was the sixth nerve which 
was most markedly paralyzed. This man had complete action 
of the third, but paresis of both sixths. In a case he recently 
saw, in which rupture occurred without traceable cause, the 
first symptom was diplopia, due to paresis of the external 
rectus. It was what one would expect, seeing that the sixth 
was lying well within the pressure area, so that its conductivity 
would be interfered with comparatively easily. 

Mr. C. HIGGENs related two cases of the condition which 
came on during labor, and in a few months cleared up spon- 
taneously. 

Mr. J. H. FisHEr said the cases of the kind he had seen had 
not been notable for paralysis of any of the extraocular muscles, 
but he agreed that the sixth was the most likely to be paralyzed. 
He believed there were two classes of cases. The first were 
definitely due to a fractured base, which lacerated the carotid 
artery; and obviously the sixth, the nerve lying on the floor of 
the cavernous sinus, would be the nerve most likely to be im- 
plicated; the third nerve, being higher in the sinus, would be 
likely toescape damage. Inthe second class of case he thought 
there was usually a history of a fall, rupture of a diseased artery 
being the first trouble, this disturbance of circulation resulting 
in thefall, the latter being therefore the secondary phenomenon. 
Here again the most likely nerve to be injured was the sixth. 

Mr. NorMAN B. FLEMING showed a case of gunshot wound 
of both occipital lobes, with eye trouble. The wound was due 
to shell fire, and there was a deficiency of the vault of the skull 
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over an area, roughly circular, 24% inches in diameter, in the 
mid-line, the lower part of the aperture being one inch above 
theinion. At the casualty clearing station, fragments of bone 
and metal were extracted; there had been no later operation. 
He now complained of headaches, giddiness, slight deafness on 
the right side, and some loss of sight, though central vision was 
acute. The eyes presented no objective abnormality. The 
visual fields suggested complete destruction of the dorsal part 
of each visual cortex. 

Mr. J. H. FisHER said such men when hit were, frequently, 
totally blind for days, and in lateral hemianopic cases there was 
direct laceration and damage of one half of the vision center, 
and a concussion effect in the other half, causing some oedema 
of nerve tissues, and punctiform hemorrhages, some of it ca- 
pable of recovery, but a small amount not. 

Mr. N. Bishop HARMAN showed a case of new growth in the 
eye of a boy, which members considered to be a glioma. The 
mother said she noticed the eye shone unduly when the boy 
was fourteen months old. Now, the whole fundus was covered 
with a number of round bodies, of various sizes. A month ago, 
signs of irritation commenced. He proposed to remove the 
eye, but the parents were very difficult to persuade. 

Mr. ELMORE BREWERTON held strongly that any child under 
six years of age who had a white mass in the vitreous, with 
increased intraocular tension, should have the eye removed. 
This eye certainly showed an increased tension. 


The Radical Cure of Gonorrheal Iritis. 


Mr. S. H. BROWNING, bacteriologist to the Royal London 
Ophthalmic and All Saints’ Hospitals, contributed a paper on 
this subject. He said that gonorrheal iritis, being a late se- 
quela of gonorrhea, was not usually seen at first-hand by a 
venereal disease specialist, hence it was, often, not treated as a 
local affection. He contended that very few, if any, cases of 
gonorrheal iritis ought to occur, and certainly there should not 
be recurrent cases if proper treatment were carried out. His 
object in reading the paper was to show that by thorough treat- 
ment of the genito-urinary tract in subjects of gonorrhea, the 
iritis would be permanently cured. 
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He regarded gonorrheal iritis as a toxic condition, that it 
was not due to the actual presence in the eye of the gonococcus. 
In only one case had the organism been isolated from the eye 
itself, and that was in Sidler-Huguenin’s case, in which it was 
discovered in the blood-stained exudate from the anterior 
chamber of a case of gonorrheal septicemia. The author had 
himself tried many times to cultivate the organism from the 
exudate within a few seconds of it being drawn off, but had 
always failed. 

In these cases there was usually a history of gonorrhea some 
years previously; he had never seen a case of iritis during the 
acute stage of urethritis, and others had confirmed this, on 
the observation of many thousands of cases. There is, in these 
cases, a specific reaction to gonorrheal vaccines. It is not 
invariably associated with gonorrheal rheumatism. There is 
a recurrence of the iritis, or an exacerbation of the symptoms 
after prostatic and vesicular massage, probably on account of 
toxins being thereby liberated into the blood stream. The 
diagnosis is also helped by eliminating such sources of infection 
as pyorrheea, septic tonsils, ear trouble, cystitis, and alimen- 
tary affections. The complement-fixation test had not given 
reliable results in his hands. 

He considered treatment under two heads: preventive and 
radical. The first of these rested with those who saw such 
cases early; he laid great stress on the need for thoroughness 
at the hands of a genito-urinary specialist, for in that case he 
believed there would be no such condition as gonorrheal iritis. 
Though vaccines did not materially shorten the acute stage of 
the disease, complications and sequele were largely prevented 
by their use. 

The radical treatment should consist of (1) immediate treat- 
ment by the ophthalmic surgeon; (2) the immediate use of 
vaccines; (3) continued treatment by vaccines and prostatic 
and vesicular massage, with, if necessary, treatment of the 
urethra. While an autogenous vaccine is being prepared, he 
urged the use of suitable doses of a reliable mixed vaccine. 
Some of the loss of repute of vaccine therapy in this connec- 
tion he attributed to the haphazard use of commercial vac- 
cines. The proper dose of vaccine varied with each patient; 
his own range of experience varied between five millions and 
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five hundred millions. Vaccine therapy was no more than 
an aid to medical and surgical treatment; it was not a 
substitute. 

The author then proceeded to outline the proper method of 
carrying out massage of the prostate and vesicles. 

He did not think iritis was often due to other bacteria found 
after massage, such as staphylococci, B. coli, diphtheroids, 
etc. He had not met with a case of gonorrheal iritis in a female. 
He narrated the leading facts in the histories of ten cases which 
he had carefully followed out, and which bore out his conten- 
tions; he had notes of 47 cases of the condition. 

Mr. C. H. MILLs strongly urged that no form of massage 
should be commenced until the acute stages of the iritis had 
subsided; the same remark applied to vaccine injections. 
Again, vaccine injections should never be given when massage 
was being carried out, because the latter expressed into the 
general circulation a large dose of toxins; that was especially 
important if the toxins had not been detoxicated. Men who 
had pyorrhea as well as gonorrhea seemed very likely to have 
joint troubles and other evidences of metastasis. But all cases 
of iritis which had a septic focus in the prostate or vesicles were 
not necessarily gonorrheal iritis, even though, years before, 
the patient might have had gonorrhea. He believed that in 
many of the cases the original gonorrhea died out, but a mixed 
infection succeeded and flourished on the areas originally 
damaged by the gonococcus. Colonel Young, of the American 
Army, had been conducting a research on rheumatoid arthritis, 
and he was keen on tracing some connection between this and 
chronic vesiculitis. From three hundred subjects of rheuma- 
toid arthritis he had excised the vesicles, and from most of 
them he had isolated a streptococcus. Mr. Mills considered 
that in towns and cities 80% of the adult population had had 
gonorrhea at some time of their lives. The cases of iritis which 
did best with vaccine treatment were those in whom it occurred 
within about three years from the infection, for these people 
seemed capable of a generous manufacture of antibodies. 

Mr. C. HiGGENs related two cases in which the disease in 
the eyes ceased to recur at about sixty years of age: one had 
vaccine treatment, the other did not. He attributed the cessa- 
tion at that age to the patient having by then used up his stock 
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of toxin, and not placing himself in the way of receiving a fresh 
supply. 

Mr. Bishop HARMAN raised the question of carriers of the 
gonococcus, especially in its relation to marriage. 

Mr. C. B. GOULDEN and Mr. WILLIAM LANG continued the 
discussion. 

Mr. WHITING spoke of the marked negative phase which 
occurred after giving vaccine, and which was sometimes alarm- 
ing, though he had seen no ill consequences from it. It was 
followed by a very definite positive phase. He urged the im- 
portance of thorough treatment of the gonorrhea at the hands 
of specialists. 

Mr. MILts and Mr. BROWNING replied. 





REPORT OF THE PROCEEDINGS OF THE SECTION 
ON OPHTHALMOLOGY OF THE NEW YORK 
ACADEMY OF MEDICINE. 


By Dr. E. M. ALGER, SEcRETARY. 


DECEMBER I5, I919. DR. ARNOLD KNAPP, CHAIRMAN. 


Dr. J. HERBERT CLAIBORNE reported a case of wood alcohol 
poisoning ending in blindness and death. 

The patient was a man of 40 who had been accustomed to 
drinking regularly. Two days before Dr. Claiborne had seen 
him he had been drinking freely. The following morning the 
patient arose early, went out, and returned about half past 
nine, quite intoxicated, and complained of feeling badly, but 
made no reference to his eyesight. Dr. Claiborne was called to 
see the patient, and on entering the house noticed the odor of 
wood alcohol which became stronger as he reached the first 
story, where the patient lay in bed in a general spasm, purple 
in the face, and struggling violently. His eyes were bulging, 
pupils fully dilated, and irresponsive to a flashlight. The 
fundus showed pink optic nerves with blurred outlines, and 
congested veins, the picture of a commencing optic neuritis. 

The patient’s general condition grew rapidly worse, and his 
color changed to almost black, the pupils contracted, and the 
patient died, apparently from asphyxiation. 

The liquor was obtained in a bar-room at 74th Street and 
Amsterdam Avenue, where several cases of poisoning have 
recently been recorded, one going blind and two becoming 
desperately ill in a hospital. 

Dr. Claiborne is convinced that the present legislation 
against alcohol in general has produced a greater number of 
cases of wood alcohol poisoning than would ordinarily have 
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been the case. In his opinion these cases should be published 
as widely as possible, and the place at which the alcohol is 
obtained made public. 

Discussion: Dr. Aguin S. KELLy: I was asked to see a 
young man of 36 two days after Thanksgiving, who was 
confined to his room without medical attention and who felt 
perfectly well in every respect except that his vision was very 
dim, and to use his own words, he became alarmed on that 
account. His pupils were dilated and reacted sluggishly to 
light, his vision was reduced to hand movements in the right 
eye, and fingers at three feet in the left; fundus examination 
showed a moderate degree of swelling of optic nerve-heads and 
complete obscuration of disk margins; the veins were quite 
tortuous and there was a general congestion of the retinz. 

I had him removed to a general hospital and instituted 
treatment by means of hot packing, brisk catharsis, and sodium 
bicarb. by mouth, also the ingestion of large amounts of water. 
While in the hospital examination of fields showed absolute 
central scotoma. He improved very slowly and after keeping 
him in the hospital for a week under vigorous treatment his 
vision was only fingers at three feet in both eyes, and that is 
what it is at this date (December 15th). The swelling of the 
nerves gradually receded towards the end of the week, and 
when he left one could make out disk margins; the nerve- 
heads appeared pale however. 

This young man was a member of a coterie of congenial 
spirits who met every afternoon before their dinner at a rather 
prosperous looking saloon at the corner of 74th Street and 
Amsterdam Avenue. On Thanksgiving eve they had their 
customary meeting and this young man had two Bronx cock- 
tails; he does not know what the others took but four are dead 
and one is blind. 

I understand that this saloon-keeper has been arrested, but 
is now out on bail. 

Dr. COLMAN W. CuTLER: The urgency of the present situa- 
tion is apparent and it is well that it has been brought to our 
attention by Dr. Claiborne’s dramatic narrative and by the 
report of Dr. Kelly’s cases. 

There can be no doubt that the number of cases of wood 
alcohol poisoning exceeds all records. The occurrence of the 
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epidemic may be regarded as a by-product of prohibition; this 
is not within our field. The fact, however, that there are many 
more cases of death and blindness from wood alcohol poison- 
ing than are recorded indicates that the laws regarding the 
reporting of such cases are deficient and that many cases are 
not recognized by the medical .profession. 

Mr. GorDON Berry, Field Secretary of the National Com- 
mittee for the Prevention of Blindness, has collected the avail- 
able data from July to December, inclusive, of course incom- 
plete but providing a basis for the belief that the menace is very 
real and increasing. 

I would propose that the Chairman of the Section appoint 
a Committee to act, with power, in connection with the Com- 
mittee on Public Health of the Academy of Medicine. 

The Chairman appointed as such committee, Drs. C. W. 
Cutler, Ward Holden, and N. L. Wilson. Dr. Holden being 
unable to serve, the Chairman appointed Dr. E. M. Alger in 
his place. 

Dr. E. M. ALGER presented a woman of 30 with a complete 
atrophy of the nerve in the left eye and a hysterical reduction 
in vision in the other. 

She was apparently a perfectly well woman till over a year 
ago she was involved in the explosion of one of the large muni- 
tion plants. A ceiling fell on her head but without cutting it or 
stunning her. During the following bombardment by explod- 
ing shells she was not hit, but during her escape she discovered 
that she could see very little. As a result of exposure she de- 
veloped double pneumonia and it was after convalescence from 
this that she discovered that she was entirely blind in her left 
eye. From that date vision in the other also became more and 
more defective. 

Dr. Alger saw her first two weeks ago. She presented at that 
time a very unusual atrophy of the left nerve, there being not a 
sign of a blood vessel left except one or two fine white lines. It 
could be accounted for perhaps as a congenital defect, or as the 
result of a fracture at the apex of the orbit, or of a hemorrhage 
into the sheath of the nerve, though he had never seen one with 
so few remains of circulation. 

The right eye appeared practically normal but its vision was 
only y§y. Inthe endeavor to explain this it was discovered that 
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her field was extremely contracted without apparently affect- 
ing her ability to avoid obstacles or causing her any mental 
depression. At this time tests of her cutaneous sensitiveness 
showed no anesthesias. 

More complete examination a week later showed a vision of 
#5, Vision being improved to #$ by the suggestion that a light 
blue glass ought to improve it somewhat, and to #$ when a red 
glass was put over the blue. She read No. 3 Jager, without 
much difficulty. Her field of vision was contracted to an exact 
5 degree circle, being exactly the same for white and red and 
green. When the distance from the screen was doubled and 
quadrupled the area of vision on the screen remained exactly 
the same (tubular field). At this visit it was discovered that 
the left side of her face had become anesthetic, showing the 
suggestibility that has been supposed to account for most hys- 
tericalsymptoms. Later on this anesthesia involved at least 
the arm and hand and cervical region on this side. In spite 
of the contracted field she avoided obstacles easily and was 
able to go to and pick up small objects tossed across the room. 

The chief interest in these cases, Dr. Alger thought, was the 
association of hysteria with an organic lesion and the difficulty 
of evalvating each. We were apt to assume that an organic 
lesion might justify almost any defect of vision, while the dis- 
covery of the stigmata of hysteria was often used to disprove 
organic damage. Asa matter of fact hysterical subjects are as 
likely to have organic lesions as other people, while on the 
other hand an organic lesion or trauma in a suggestible person 
may lead to the first attack of hysterical symptoms. 


Papers on Hypertrophy of the Pituitary Body. 


Dr. WarD A. HoLDEN: By way of historical introduction 
to the subject of the evening I beg to show again a number of 
drawings I made to illustrate a paper read before this section 
twenty years ago called, ‘‘ The sequence of changes in the optic 
chiasm produced by acromegalia, as exemplified in three cases” 
(Arch. of Neurol. and Psychopathol., vol. ii., 3-4, 1899). 

It was my good fortune at that time to secure autopsy 
material in three cases of hypertrophied pituitary body. The 
drawings show how the enlarging pituitary body first com- 
presses the chiasm from behind and below, then cuts it through 
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from behind, sparing for a time a narrow anterior bundle of 
fibers which is stretched far forward, and finally ruptures even 
this anterior bundle, thus cutting through all the crossing 
fibers in the chiasm and producing absolute bitemporal hem- 
janopsia. 

One drawing shows also a sella turcica greatly enlarged in all 
dimensions—the anterior wall pushed forward nearly to the 
optic foramina, the anterior clinoid processes and the optic 
foramina spread far apart laterally, the floor pushed downward, 
and the posterior wall with its clinoid processes distorted and 
forced far backward. 

These are the local changes that the hypertrophied pitui- 
tary body produces in the soft optic chiasm which rests upon 
it and in the bony sella turcica in which it lies. 

Dr. H. M. IMBODEN spoke on the X-ray findings. Some of 
the earliest experiments made with the X-rays, shortly after 
their discovery, was to determine their use in brain tumors. 
Very early it was learned that very few tumors were demon- 
strable. All sorts of explanations were made to account for 
this, but if we remember what the nature of the X-ray is, it is 
easy to see why so few tumors are demonstrable on the plate. 
X-rays are a form of radiation. The wave lengths are so short 
that they penetrate certain forms of matter. Some of the rays 
are absorbed while others pass through. The more dense the 
material through which they pass the greater the absorption. 
Consequently bones and similar structures absorb a relatively 
large amount, while flesh, etc., absorbs relatively little. It is 
easy to see therefore that as the substance of brain tumor is 
almost of the same density as brain substance, it is impossible 
for the X-ray to demonstrate it. The same pertains to cysts 
and abscesses. Brain tumors, however, in which there is cal- 
cific material will cause distinct shadows. The early workers 
readily recognized these facts and they observed the secondary 
effects upon the cranium itself produced by tumors and it is 
these manifestations which are of such great assistance in the 
diagnosis of brain lesions. 

In spite of these early observations, however, many modern 
writers and practitioners are still of the opinion that a brain 
tumor should show, and many of those have plates made for 
them in.a commercial laboratory and make their own diagnosis, 





334 * E. M. Alger. 


and attribute all sorts of art defects, such as finger marks, 
chemical stains, etc.,to brain lesions. The fact that thesquam- 
ous part of the temporal bone overlies the sella and that it does 
not cause as dense a shadow as the surrounding bone has given 
rise to diagnosis of brain tumor. The technique of making 
these plates is very important and if we recall that the sella is 
placed in a sphere the length of whose shorter radius is about 
two inches we can see how slight a variation from straight 
lines will produce bizarre effects. 

The secondary effects in the cranium from brain tumor are 
due first to increased intracranial pressure and they consist in 
absorptive changes in the floor. Second, absorptive changes 
in the vault which produce a peculiar wavelike effect. Third, 
increase in the groovings over the meningeal vessels. 

Theoretically tumors within the sella (acromegalia) enlarge 
it in all diameters, the floor is thinned, the dorsum is thinned 
and pushed backward. The anterior clinoids frequently re- 
main normal but may be pushed outwards or sometimes they 
are undermined. The other changes found in it are enlarge- 
ment of the accessory nasal sinuses, thickening of the skull, and 
unusual prominence of the occipital protuberance. 

Tumors just above the sella produce a flattening of it. The 
clinoids are thinned out giving the sella the appearance of 
widening while the floor is pushed down. These changes are 
theoretical only as they may be simulated by other tumors 
of the base. Malignant disease of the sphenoid bone causes a 
diminution in density of the bone, but in reality it is very diffi- 
cult to differentiate it from the other types, especially when 
the disease is of long standing. 

Dr. D. A. Quick read a paper on radiotherapy and Dr. 
WALTER TIMME discussed glandular therapy. Both papers 
appear in full in this issue. 

Discussion: Dr. ELSBERG said that he had not, in his 
personal experience, seen any benefit from the radium treat- 
ment of tumors of the pituitary gland, but that he had seen a 
very marked improvement in some patients by treatment with 
posterior lobe extract. As is well known, the eye symptoms 
from pituitary disease may follow one of several types. The 
classical condition is one of bitemporal hemianopsia and 
usually the condition of one eye is far advanced over that of 
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the other, so that one often sees patients blind in one eye with 
a large temporal defect inthe other. But it is not so rare fora 
patient with pituitary tumor to have a homonymous hemianop- 
sia resulting from pressure of the tumor laterally upon the optic 
tract rather than upon the chiasm itself. In a number of in- 
stances the treatment with extracts of pituitary gland has 
caused a marked improvement in the eye symptoms, and in at 
least two patients entire disappearance of eye symptoms with 
return of fields to the normal. This has persisted for a number 
of years. In other patients in whom there had been a steady 
diminution in the visual fields and deterioration of vision, the 
pituitary treatment from the time it was begun had prevented 
an advance in the symptoms, so that the patients held the 
vision which they had at the time treatment was begun. It 
was the speaker’s opinion that unless the symptoms were ex- 
tremely far advanced, every patient with field defects in pitui- 
tary disease should have a course of pituitary treatment, and 
in these patients the pituitary extract should be given hypoder- 
matically. Occasionally it is of advantage to add thyroid ex- 
tract, given internally, to pituitary treatment. 

The discussion was continued by Dr. B. W. Key and Dr. 
HOMER SMITH. 

The officers nominated at the previous meeting, Dr. A. E. 
Davis as chairman and Dr. Conrad Berens, Jr., Secretary, were 
then unanimously elected, to serve during the coming year. 


By Dr. CONRAD BERENS, Jr., SECRETARY. 
JANUARY IQ, 1920. DR. A. E. DAVIS, CHAIRMAN. 
PRESENTATION OF PATIENTS. 


Dr. GeorGE H. BELL presented a patient with bilateral optic 
neuritis which he regarded as due to tonsillar infection. The 
patient, male, aged 49, came to the New York Eye and Ear 
Infirmary on November 8, 1919, complaining of severe head- 
aches and reduced vision. The sight R. was #$, L. #%. Both 
optic nerves showed 3 D. of swelling. They were grayish- 
white, blurred and swollen. The pupils were dilated and the 
field showed a concentric contraction. Blood pressure 260- 
170. Urine contained albumin, hyaline casts, and sugar; speci- 
fic gravity 1027; Wassermann negative. The examination of 
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the'stoo] showed a highly acid and toxic condition with Gram- 
positive bacteria in excess. The tonsils were enlarged and 
the crypts contained pus. 

One week later, Dr. J. J. King removed both tonsils. Four 
weeks later the urine was negative, blood pressure 230-150. 
Examination of the blood made on December 15, 1919, showed 
no nitrogen retention. The patient gradually improved and 
has had no internal treatment until recently, when treatment 
with iodide of potash was begun. The fields have enlarged, 
the swelling of the nerve heads and retina is less, but the disks 
still remain clouded and there are white streaks along the re- 
tinal vessels suggesting arteriosclerotic changes. On Janu- 
ary 12, 1920, blood pressure 200-135, vision R. $$, L. 3}. 

Discussion: Dr. JosEPpH BRUDER spoke of some of the 
common causes of optic neuritis of which Dr. Bell’s patient 
had several. He could not see why the optic neuritis in this 
case was due to the diseased tonsils alone. He mentioned a 
patient of his who had a blood pressure of 180mm upon whom 
he performed a turbinectomy. The blood pressure was re- 
duced to 150mm after the operation, but he believed that this 
was due to the rest in bed rather than the operation. 

Dr. JAMES J. KING, who removed the tonsils from Dr. Bell’s 
patient, spoke of the fact that he was a poor operative risk due 
to his high blood pressure and nephritis. He feels that local 
anesthesia offers a safe method of operating in many adults 
where a general anesthetic is contraindicated. 

Dr. BELL said in closing the discussion that he believed the 
chronic condition in his case was far better and that the acute 
condition in the optic nerves had surely improved. Dr. Bell 
hopes to show in a later paper that the highly acid, toxic stools 
were produced by swallowing infected matter from the tonsils, 
thus setting up a septic process in the intestines. 

Dr. GEORGE H. BELL presented a patient with retinitis pro- 
liferans. The patient presented a large shiny white mass of 
connective tissue in the fundus of the left eye. Newly formed 
blood vessels could be observed running into the mass, extend- 
ing out from the retina into the vitreous. The disk could not 
be seen distinctly owing to the vitreous opacities. In the peri- 
phery of the fundus there were the remains of old hemorrhages. 
The patient gave a history of injury, and on a previous ex- 
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amination was told that he suffered from hemorrhages in the 
retina. Wassermann negative. The other eye was normal. 

Dr. A. Epwarp Davis presented a patient with glaucoma 
secondary to anterior uveitis. The patient, M. H., aged 18, 
was first seen ten years ago. The family history was negative. 
Asa child she had had scarlet fever and measles. Two months 
after the latter illness the left eye had become red and painful. 
This condition continued for four years and as the eye was 
entirely blind, and the pain almost constant, enucleation was 
performed. The eye was examined and the late Dr. E. L. 
Oatman reported that the anterio-posterior diameter of the 
eyeball measured 31mm, while the transverse diameter was 
27mm. The elongation of the eyeball had taken place entirely 
in that part of the sclera between the ciliary body and the 
cornea (intercalary space). There was a small ulcer of the 
cornea near the limbus. The iris in its periphery was adherent 
to the cornea, thus abolishing the iris angle. The pupillary 
space was secluded by a complete annular synechia, the retina 
atrophied, choroid thinned, and the optic nerve showed the 
changes of glaucoma, the process being secondary to the se- 
clusion of the pupil. 

The remaining eye was first inflamed when the patient was 
six years of age. Two years later when she was first seen by 
Dr. Davis the vision was R. #$ improved with a glass to #4. 
The cornea was clear, the anterior chamber deep, the sclera 
thinned ina crescentic shape in an area posterior to the corneal 
limbus, up and out, through which the pigment of the ciliary 
body appeared. There were old posterior synechie. The 
optic disk was cupped and the vessels presented perivascular 
changes. Tension normal, visual field contracted. 

Four years later the patient was again seen. The scleral 
ecstasia seemed to have increased. No further changes in the 
eyefound. Tension was 25. The astigmatism had increased 
and correcting the refraction with — 3.50 D. ax. go, the vision 
was 3%. Pilocarpine was prescribed and the patient was not 
seen again for six years. Then there was very little change 
excepting that there was constant slight pain, scleral bulging 
was somewhat greater, and tension was 28. The astigmatism 


had increased to 4 D. against the rule. The patient refuses 
operation. 
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A tuberculin test was given ten days ago with a positive 
result in all three phases. 

Dr. A. Epwarp Davis presented a patient with buphthalmus 
and subnormal tension. The patient was a child aged 8 with 
a negative family history. According to the mother the right 
eye was somewhat enlarged since babyhood, and the left eye 
slightly so. To-day the vision in the right eye is s$5, L. #8. A 
moderate amount of hypermetropia in each eye. The fundus 
shows in the right eye slight pallor of the disk without any 
cupping. The fundusinthe left eyeis normal. Tension R. 12; 
L. 14. This subnormal tension has always been present during 
the year in which the patient has been under observation. 

Dr. H. H. Tyson presented a case of aphakia following 
operation for secondary glaucoma associated with dislocated 
lens in the vitreous. 

History: P.W., male, aged 65 years, was struck in his left 
eye with a piece of wood about ten weeks previous, and had 
received no treatment for the following two weeks, when he 
applied at the Knapp Memorial Eye Hospital with vision R. 
+4, L. shu, ciliary congestion with lens dislocated into the vitre- 
ous on the nasal side, tension 52 (Schiotz), fundus hazy. 
Operation was advised and declined. Pilocarpine 2% solution 
was presented to be used every two hours. This was con- 
tinued until December 17th last, when he applied for treat- 
ment for the relief of pain in his eye with tension 70. Opera- 
tion was again advised and accepted. On December 18th, 
under ether anzsthesia, a corneal section was made with a large 
keratome and the aqueous allowed to escape slowly. Section 
was enlarged with scissors, iridectomy was performed with 
large Tyrrel hook and scissors, the lens came forward partly, 
lying obliquely in the inferior temporal quadrant where with 
a wire loop and gentle counter pressure it was extracted in 
capsule with the trifling loss of a bead of vitreous. Recovery 
was uneventful, and on January 1, 1920, he had vision L. with 
+ 11.00 + 1.50c. ax.0 = $§. Tension normal. 

He considered the case of interest on account of the excellent 
visual result considering the traumatism and after a tension of 
52 or more had existed for over six weeks, and the fact that 
what promised to be a difficult operation proved to be a very 
simple one. 





Ophthalmological Section, N. Y. Acad. of Med. 339 


Dr. L. W. CriGLER presented a patient with an intraocular 
foreign body in the left eye. The patient was a man 44 years 
of age. On November 20th, while hammering a porcelain-lined 
spittoon, a small particle was driven forcibly into the left eye. 
The path of the foreign body was obliquely through the cornea, 
iris, and lens, lodging in close proximity to the ciliary body. 
The X-ray localized it as being 6mm back of the center of the 
cornea, 6mm below the horizontal plane, and 8mm to the nasal 
side of the vertical plane. The body measured 2 x 1mm. On 
November 28th the giant magnet was applied without any 
result. The eye has remained absolutely free from any irrita- 
tionforone month. Opacity in the lens is enlarged, and other- 
wise there is no change in the condition of the patient. 

Dr. L. W. CRIGLER reported a case of atypical Coats’s dis- 
ease (published in full in this issue). 

Dr. L. W. CRIGLER presented a patient with interstitial 
keratitis following an advancement operation. The case was 
that of a boy of eleven years of age who had suffered from con- 
vergent strabismus for seven years. The sight in the right eye 
was $4; L. #§ with correction. The eyes were perfectly normal. 
Five days after the operation the cornea became inflamed and 
the opacity greatly involved the entire structure. A Wasser- 
mann test gave a 4 + reaction. The case has been running a 
typical course in the affected eye. Thus far the right eye 
remains free from involvement after five and one half 
months. 

Two years ago a similar operation was performed on this 
boy’s brother with prompt recovery. His blood was recently 
examined and found also to be + +++. The mother’s 
blood test was the same. A younger sister, aged ten, reacted 
negatively. Dr. Crigler thought that the case was of interest 
as bearing on the influence of traumatism in producing inter- 
stitial keratitis, though in his opinion the condition in this case 
was a coincidence. 

Discussion: Dr. A. Epwarp Davis spoke of a case of a 
young woman, G. F., aged 19, whose vision was perfect in each 
eye before the injury. The injury to the eye occurred from a 
fall, and was followed by a most active interstitial keratitis in 
one eye and the other eye became affected a few weeks later. 
Notwithstanding treatment, the vision was lost in one eye from 
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leucoma of the cornea, cataract, and softening of the eyeball. 
The final vision of the other eye was 3%°5. 

Discussion: Dr. EDGAR S. THOMSON spoke of two cases of 
interstitial keratitis following traumatism to the cornea by a 
foreign body. In the first patient there was no Wassermann 
examination as it was before the time of the Wassermann test. 
In the second case the Wassermann was positive. Dr. THom- 
sON believes that the traumatism probably precipitated the 
attack in each case. 

Dr. SIGMUND A. AGATSTON: The question of traumatism of 
an operation acting as an exciting cause, came up in a case of 
Reese resection performed by me at Bellevue Hospital (Dr. 
May’sservice). Nine days after the operation, the patient de- 
veloped an iritis in the operated eye. We have not as yet had 
time to determine the cause of the iritis, whether it was a focal 
infection, or specific in origin, but it seemed as if the traumatism 
of the operation might have acted as a contributory cause. 

The subject of the evening was glaucoma and was introduced 
by the following papers which appear in full in this issue: 

Etiology, non-operative treatment. Dr. W. CAMPBELL 
Posey, Philadelphia. 

Tonometry and demonstration of the McLean tonometer. 
Dr. WILLIAM MCLEAN, New York. 

Campimetry and fields of vision. Dr. LUTHER C. PETER, 
Philadelphia. 

Operative treatment. Dr. Jonn E. WEEks, New York. 

Discussion: Dr. H. H. Tyson, stated that the subject of 
the papers of the evening had been so ably, extensively, and 
interestingly presented, that little remained to be added except 
a brief statement of one’s personal experience. 

His method of treating glaucoma had been along conserva- 
tive lines. In the simple, non-inflammatory variety, as long as 
vision, central and peripheral with tension could be maintained 
at normal with miotics, he continued to use them. When they 
failed in their mission he resorted to operation; and selected a 
broad, peripheral iridectomy as the operation of choice. He 
has had patients who have been under observation for the past 
fifteen years where an iridectomy had been performed in one 
eye and miotics used in the other, both eyes retaining normal 
vision and tension, with fairly good fields. 
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In the chronic inflammatory type he considered operation 
necessary, and both Elliot’s trephining and iridectomies had 
given him equally good results. Fortunately he had not ex- 
perienced any of the possible unfavorable complications men- 
tioned in the literature as liable to occur after trephining. He 
considered the Lagrange operation more difficult to perform 
than the others mentioned, without any distinct advantage 
over them, it also being liable to the same complications, etc., 
as trephining. He said that the Lagrange is somewhat sim- 
plified if a conjunctival flap similar to that for trephining be 
made previous to the scleral section, as it rendered cutting of 
the sclera easier afterward, provided a protection for the wound, 
and the size of the conjunctival flap would be regulated as 
desired. 

As to posterior sclerotomy, he had experienced and also ob- 
served some very unfavorable results, and was reluctant to 
perform it, especially in patients of advanced years, notwith- 
standing the good results obtained by some well-known 
operators. 

Dr. EpGar S. THomson: In cases of simple glaucoma, the 
tension must be brought below normal to stop the cupping of 
the optic nerve. In chronic simple glaucoma, we should oper- 
ate early and Dr. Thomson likes Elliot’s operation due to the 
fact that the tension remains subnormal for a long time. 

Dr. GEORGE H. BELL was of the opinion that many of the 
glaucoma patients could be benefited by investigating their 
focal infections and toxemias. Nearly all of them suffer from 
constipation and their urine is loaded with indican, in addition 
to which they have bad teeth and diseased tonsils. 

Recently the speaker had seen a case of glaucoma in which a 
successful operation in one of the eyes had resulted in blind- 
ness. Dr. Bell was consulted in regard to the same trouble 
in the other eye. He found the patient had abscessed teeth, 
and suffered from constipation, and feels confident that the 
glaucoma can be arrested by local treatment of the eye, and 
removal of the patient’s focal infections. 

Dr. BELL has a number of cases of non-congestive glaucoma 
which he has had under observation for from four to six years, 
where the fields of vision have been maintained by a treatment 
of hot bathing, the use of pilocarpine, and the elimination of 
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toxemia. In acute congestive glaucoma Dr. Bell prefers to 
operate in the prodromal stage, but in the noncongestive 
glaucoma he first attempts the treatments just outlined. 

Oculists do not in his opinion pay enough attention to focal 
infections, food intoxication, and constipation in glaucoma 
cases. 

Discussion: Dr. M. UriBE Troncoso: In discussing the 
very important subject of glaucoma, I want to emphasize only 
two points; the necessity for an early diagnosis and the impor- 
tance of an early treatment. 

Anearly diagnosis can be made only if we gather a sufficient 
number of objective symptoms and have several opportunities 
for direct examination of the patient. Among the most valu- 
able methods for the detection of prodromal stages are: to- 
nometry, the condition of pupil and anterior chamber, and the 
examination of the visual field. The tonometer has certainly 
made diagnosis more accurate and brought to light several 
atypical forms of glaucoma. 

For estimating the great importance of an early treatment it 
is necessary to understand thoroughly the pathogenic founda- 
tions of the congestive form, of which I am to speak presently. 
Many years ago, I advocated the theory of the retention of 
fluids in the eye, due to the change in the chemical composition 
of the aqueous and vitreous, which are transformed into colloid 
fluids by the pathological secretion of proteins. There are two 
important facts which underly the etiology of congestive glau- 
coma, first the sinus of the anterior chamber has been found en- 
tirely free in microscopical sections of eyes suffering from acute 
and hemorrhagic glaucoma. This proves that the adhesion of 
the root of the iris to the cornea is not essential for the produc- 
tionof glaucoma. Thesecond fact is that enucleated glaucoma- 
touseyes keep their hardness for many hours, while the normal 
eye softens very quickly. Such difference depends on the 
increased volume of the vitreous, produced by the change in 
the composition of its fluids, and to the closure of the angle. 
The change in the composition in the pathological complexus 
of the aqueous and vitreous constitutes the first stage only, 
and produce attacks of hypertension which may be temporary, 
according to the condition of the excretory channels; but as 
soon as the vitreous increases in volume by the colloid edema, 
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the irido-lenticular diaphragm is pushed forward, the anterior 
chamber becomes shallow, and the angle of the anterior cham- 
ber is occluded by the root of the iris. 

If in this stage we make an iridectomy, the eye will be saved, 
because the adhesion is only mechanical and can be destroyed 
easily. But if we allow this peripheral synechia to become per- 
manent by the formation of connective tissue and the complete 
blocking of the pectinate ligament and Schlemm canal, the eye 
will be doomed and blindness shall come sooner or later. 

It is of the greatest importance that ophthalmologists shall 
agree on this point for we must impress on the mind of the 
general practitioner the necessity of preventing the closure of 
the natural ways of excretion, instead of trying afterwards to 
create new and abnormal channels. This means that we ought 
to start a campaign similar to the one so earnestly made years 
ago on behalf of the early treatment of cancer, for the early 
surgical treatment of glaucoma. 

To be truly curative, however, iridectomy must be per- 
formed in a careful and systematic way. The incision must be 
made 1mm behind the limbus. Those authors who recommend 
a more posterior section with the object of cutting and laying 
open the pectinate ligament and the Schlemm canal are en- 
tirely mistaken. Even if this result should be accomplished, 
it would be only transitory, as the scar tissue will close and 
soon obstruct these structures, defeating the very purpose we 
have in mind, viz.: the reéstablishment of the old angle of the 
anterior chamber. 

The excision of the iris must be complete, to the very root of 
this membrane; if a stump is left this may apply itself again to 
the pectinate ligament and hinder filtration. Since von Graefe 
this rule has been emphasized, and indeed the only advantages 
of a scleral incision is to reach more easily the base of the iris. 
To obtain this end it is better to make the section with one 
stroke of the scissors on one side, to tear the iris to the apex 
and then complete the excision with another stroke of the 
scissors. The hemorrhage which generally comes after this 
iridorrhexis is only temporary. The failure of many iridec- 
tomies is only due to disregard of this rule. 

When the peripheral synechia is already permanent and a new 
angle of the anterior chamber has been formed, the success of 
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iridectomy is very doubtful. It certainly may diminish the 
intraocular tension temporarily, but as the natural ways of 
excretion can not be reopened, it will be necessary to resort to 
artificial outlets by the production of the so-called “‘filtering 
cicatrix” that is by means of the Lagrange or Elliot opera- 
tions, or even by the inclusion of a piece of iris in the wound. 

Dr. Homer E. SMITH stated that he is making investigations 
on glaucoma, and will be glad to have made, without fee, a 
complete chemical analysis of the blood and urine for any 
member of this section, who will send such specimens to his 
office, together with a brief history of the case both general and 
ocular. Eight ounces of the 24-hour urine—noting quantity 
passed—blood to the amount of one ounce drawn into a clean 
test tube, into which has been placed ten grains of potassium 
oxalate. He will furnish the chemical and container to those 
who ask for them. Reports of the analysis will be mailed to 
the senders, and he will welcome with gratitude this codpera- 
tion on the part of the profession. 

Dr. W.C. Posey. I quite agree with the foregoing speaker 
and urge the importance of early diagnosis. I fear that even 
some ophthalmologists do not always make as early a diagnosis 
as is desirable, and believe that if they resorted to a study of the 
visual field for small-objects as outlined by Bjerrum, Roenne, 
and others, and the more frequent use of the tonometer, glau- 
coma would be more often detected in its earlier stages. If 
operation could always be performed without danger, naturally 
one would always resort to it; but operation is not always with- 
out danger, as we all know. In advanced cases, where the 
field of vision is limited, what vision remains is often wiped out 
by operation. In cases of this type, the action of drugs is most 
favorable and I have seen vision retained in some instances for 
years by their use. In hemorrhagic cases, miotics are always 
of great advantage. In young cases I prefer operation, on 
account of the probable duration of years over which drops 
would have to be used. In any event, the earlier a case is put 
under treatment of any kind, the better. 

Inanswer to Dr. Weeks’s inquiry as to the difference between 
the readings of the Schiotz and McLean tonometers, Dr. Mc- 
LEAN replied he is unable to explain the differences. Both 
tonometers are supposed to be standardized from the manome- 
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ter, and yet in several series of tests with the manometers, 
in the presence of several members of this Society, and where 
they used the tonometer, the Schiotz readings failed to indi- 
cate the same pressures as the manometer. The differences on 
the average between the manometer and Schiotz instrument 
were those same differences that exist between the Schiotz and 
McLean tonometers. 

At the suggestion of the late Dr. Marple, a McLean tono- 
meter together with a full description of the testing apparatus 
and the results of the test were sent to Professor Schiotz, as 
Dr. Marple desired his criticism of the results obtained. After 
having the tonometer in his possession for several months he 
returned it with the word that he did not see why the results 
were different from his but 25mm must be considered the upper 
limit of normal tension. He failed to criticize the testing or 
the results of the tests, which was Dr. Marple’s object in 
writing Professor Schiotz. 

Dr. McLean had for demonstration a freshly enucleated eye 
which was connected to a manometer. Members of the So- 
ciety were invited to test their finger sense and give an opinion 
as to what intraocular pressure they considered the upper limit 
of pressure for a normal eye. One man considered 25mm as 
the upper limit, while the highest recorded was 46mm. Most 
of the readings ranged between 36 and 42 as the upper limit of 
normal tension. 
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PRELIMINARY NOTICE. 
DEaR Sir: 

The Oxford Ophthalmological Congress will assemble at 
Keble College, Oxford, on the evening of Wednesday, July 
14th next, and the Meeting will be held on Thursday, the 15th, 
and Friday, the 16th July. 

On Thursday, the 15th, a discussion on ‘‘ PERIMETRIC METH- 
ops”’ will take place to be opened by Dr. Luther C. Peter of 
Philadelphia, U.S. A. 

Members intending to take part in the Discussion are re- 
quested to kindly send in their names to the Hon. Secretary 
at their early convenience. 

The Doyne Memorial Lecture will be delivered on the 
morning of Friday, July 16th, by F. Richardson Cross, Esquire, 
J.P., LL.D., F.R.C.S., etc., the subject being ‘‘THE NERVE 
PATHS AND CENTERS CONCERNED WITH SIGHT.” 

The Official Dinner of the Congress will take place on the 
evening of Thursday, 15th, at Keble College. 

A General Meeting will be held during the Congress at a 
time of which due notice will be given in the final program. 

It is hoped that members will make every effort to contribute 
to the success of the Meeting with cases, specimens, new opera- 


346 





Oxford Ophthalmological Congress. 347 


tions, or novelties of any kind. If, therefore, you have any 
such that you are willing to bring forward will you kindly 
notify the undersigned at the earliest opportunity and your 
contribution will be welcomed. 

BERNARD CRIDLAND, 


Hon. Secretary. 
Salisbury House, 


Wolverhampton. 





